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A GREAT INDUSTRY WITH A GREATER FUTURE 


By A. G. BATCHELDER. 


EGINNING with a few scattered and meager displays that 

were reluctantly given space in a bicycle show—and this only 

six years ago—the automobile industry now finds itself too expan- 

sive to be confined in the two largest structures available for 
exhibition purposes in New York City. 

The Grand Central Palace show, which opened Saturday last, 
contains the most recent additions to the list of automobile build- 
ers, and they are many in number, well backed with capital, and 
present models that speak for themselves. 

True it is that the A. L. A. M. show, in January, at Madison 
Square Garden, will house the more established makers, but it is 
the substantial list of newcomers that tells the prosperous story 
of the amazing growth of the industry during the past year. 

The place for a national exhibition unquestionably is in New 
York City, and of the thousands that have visited the Lexington 
avenue building there are many who come from distant places, 
either seeking agencies or else buying cars for personal use. 
Annually the automobile shows in the metropolis supply an excel- 
lent reason to out-of-town autoists-that-are and autoists-that-are- 
to-be for visiting the city—and they certainly come in substantial 
numbers, as is plainly evident by the congested state of the hotels. 


The Promoter of the Show. 


The Automobile Club of America, organized in 1899 “for the 
purpose of encouraging and developing the automobile sport and 
industry in America,” deserves both prestige and profit for the 
work which it has done in the promotion of this and previous 
shows. If it were not for the A. C. A.—substantially assisted 
last year and this year by the American Motor Car Manufacturers’ 
Association—in all likelihood there would be no opportunity for 
those concerns to exhibit which are willingly or unwillingly non- 
observers of the Selden patent. With every foot of available space 
overapplied for, the A. L. A. M. naturally provides first for its 
own members, and even then finds spacious Madison Square 
Garden entirely too cramped for satisfactory exhibition purposes. 

It is unfortunate that this great, big city does not possess a 
building similar to what is available to the French makers, for 
divided into two shows the magnitude of this great industry, witk 
its still greater future, is unappreciated except by the compara- 


: tively few who are involved «directly in its machinery. In capital 


invested, men employed, and total output, the automobile industry 
of this country, with its innumerable side lines, leads without 


_ question in magnitude the grand total of any other country—not 


excepting France, the first home of the automobile, and the 
fortunate possessor of roads that encourage the building and 
selling of motor-driven vehicles. 

The A. C. A, Exhibition Committee, consisting of Gen. George 


_ Moore Smith, chairman; William Pierson Hamilton, Alan R. 
Hawley, and S. M. Butler, secretary, accomplished wonders in 
| transforming the inconveniently-built, frayed, and battered Grand 
' Central Palace into a fairly acceptable resting place for the display 


of brilliantly-coated automobile bodies and shining chassis, reas- 


_ suring detachable tire rims, polished headlights to tell the way, 


and all else that figures in the many-parted motor traveler. There 
is nothing strikingly elaborate; rather a substantiality in the deco- 
rations that harmonizes with the tone of an industrial display. 
The club emblems are plentiful, and, if one were to find fault, 
he might ask for a little less bunting and accept more of the 
building’s uninviting nakedness. 

A year dgo the A. C. A. had the handicap of forcing the 
completion of a new building, attendant with which were many 
annoying and expensive difficulties, and this year it was obliged 
to accept a Hobson’s choice and take an old building in dilapidated 
condition from cellar to garret. But the Exhibition Committee 
was bound to have a show, and again it must be excused for 


patting itself upon the back, and, Saturday night, rest, tired, buy 
happy, over the completion of another success that accer‘uates 
the worth of the organization to automobiling in general. 


The A. M. C. M. A. in the Show. 


But in the success of last year and again this year there is no 
small amount of credit forthcoming to the American Motcr Car 
Manufacturers’ Association, which on both occasions has sup. 
plied many exhibitors and utilized much of the space. Genera] 
Manager Alfred Reeves, Chairman Benjamin Briscoe, and asso. 
ciates J. D. Bartholomew and A. C. Newby, of the Show Commit. 
tee, have been prominent in this part of the labor. Possessing a 
membership of thirty-nine, including such well known names as 
Maxwell, Ford, Premier, Reo, Duryea, Mitchell, National, Mar- 
mon, and others scarcely less prominent, the A. M. C. M. A. wields 
a trade influence second only to the older makers’ organizations, 


Foreign Makes are Representative. 


The A. C. A. membership, generally speaking, in the past has 
been considered likely buyers of foreign cars, and therefore it 
was to be expected that the Palace show would have a very 
complete line ofthe models of the European makers, The expec- 
tation was realized, and the best of the foreigners, including the 
established Renault, C. G. V., Mors, Mercedes, Napier, Martini, 
English Daimler, Gobron-Brillie, and Panhard, are in evidence, 
besides others more recently introduced here, the latter embracing 
such namés as Westinghouse, Delahaye, and Pilain. 

Certainly the present show embraces everything from the cost- 
liest car made down to the little runabout, the owner of which asa 
rule obtains more pleasure and profit out of his car than does 
the possessor of the ponderous touring vehicle, of which there 
are a large number. In fact, it would seem that the tendency 
toward big cars had gone a bit too far in the plans of a majority 
of the makers, who, however, may have considered the big 
vehicle as the most certain way of attracting attention in the show. 
But the natty runabouts, both of high and low power, are centers 
of undisguised interest to the throngs, in the makeup of which 
it is easily to be seen that the buyer of the present or the intended 
buyer. of the future is frequently encountered. 

The crowded aisles, the undeniably inquisitive. visitor, the 
prevalence of the fair sex, all contributed emphasis to the growing 
belief that the automobile is the greatest blessing of the century— 
a healthful time-saver, abused occasionally in the hands of reck- 
less or incompetent drivers, but vastly beneficial to the majority. 

Air Navigators are Optimistic. 

The next phase of motoring is adequately described in the 
Palace show. The Aero Club of America has a department 
which tells of past, present, and future in air navigation, a sub- 
ject more or less allied to the automobile owing to the fact that 
the motor which drives the land vehicle in a slightly modified 
form is to be the means by which the sky pilots confidently expect 
to attain their long-cherished ideas of flying through space. Some 
of the brightest minds in the country are centered on the acrial 
problem, and the optimist now will tell one without any hesitation 
whatever that in the next few years flying machines will become 
an accomplished fact. The heavier-than-air type of aeroplane 1s 
the particular thing on which all efforts are practically directed. 
The aeronautical room at the Palace is one of the most interesting 
and lively departments of the show. Here also are given the 
moving pictures of the Vanderbilt Cup race and various «cro- 
nautical. events. , 

What the show situation may develop in the next year cannot 
safely be predicted. The A. C. A., however, announces posi 
tively that it will hold a 1907 show in the Grand Central Palace, 
with dates in late. November or early December. 
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WHAT THE ESTABLISHED MAKERS PRESENT 


By VICTOR LOUGHEED. 


HERE seems to be a marked tendency, basing the deduction 
T no the Grand Central Palace Show, for makers of small 
cars (0 progress to the manufacture of larger ones, while the 
makers of the heavy touring cars rarely evince any interest in 
the low-priced runabout. This tendency is strongly emphasized at 
the show, and seems to contradict the opinion expressed by many 
that the time is impending for a reversion to the low-priced car, 
manufactured in quantity and thus available for the man of mod- 
erate means. 

There is no possible doubt that the six-cylinder vogue is 
increasing, and there are fully a dozen six-cylinder machines on 
view, besides one with eight cylinders. The six-cylinders have 
it in their favor that the advantages of the construction they ap- 
prove are very apparent, while the disadvantages are less definite. 
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the Cleveland for 1907, termed Type H. The most marked change 
from previous models has to do with the make-and-break igni- 
tion system, in which a new means for advancing and retarding 
the spark is involved; this consists of a single rotating shaft with 
four worms, the rotation of the shaft being controlled by the 
spark lever on the steering wheel. A small lever connecting 
directly with an eccentric that changes the moment of release, 
works in the worm grooves. 

The peculiar frame and running gear construction of the Mar- 
mon car is so well known as to need no comment, and it is con- 
siderably of a vindication of this idea, which has been harshly 
criticised in some quarters, that the present show houses at least 
four high-grade cars of other manufacturers in which a similar 
system of mounting the power plant is employed. If the adage 
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THE SHOW AS VIEWED BY 1HE VISITOR WHO STANDS IN THE SOUTHWEST CORNER OF THE GALLERY. 


Anyone can appreciate an unusual smoothness of starting, com- 
parative reliability of self-starting, and the even development of 
power, but it is a much more difficult matter to point out to the 
“man in the street” any serious disadvantage due to the addition 
of two more cylinders, with all else that this involves in a motor 
of the usual type. 

A significant trend is that toward the friction drive, which 
never hefore has been very prominent in the New York automo- 
bile shows, but which here for the first time is the feature of at 
least four undeniably important cars. Hitherto, the friction 
drive has met with more approval in the West and has been one 
of the features of the Chicago and other Western shows, but has 
made less headway with the more sophisticated Eastern pur- 
chasers. Now, however, it would seem that the many merits of 
the friction drive are forcing for it a hearing which is indicated by 
the crowds at the stands of makers who exhibit it. 

One of the American cars that has helped to establish a repu- 
tation for American automobiles even abroad, where high-grade, 
expensive construction has been the 'rule from the beginning, is 





may be applied, which has it that imitation is the best of flattery, 
then a distinct point is scored by the Marmon people, if their 
successes on the road were not enough. The star of the Marmon 
stand unquestionably is the great eight-cylinder car, one of the 
largest cars in the show, besides being one of the most powerful 
air-cooled cars ever built. The cylinders of this car are mounted 
on the crankcase at an angle of 99 degrees and produce the 
V-shape characteristic of the smaller car. 

The most interesting item of the Maxwell-Briscoe exhibit seems 
to be the 1907 light touring car of this firm, known as. Model HB. 
The general design of this car, as well as that of the new run- 
abouts, is similar to that of the well-known Maxwell type of the 
past year. Changes have been made in minor details, notably in 
the linking of the brakebands, for which hickory wood is used. 
The Maxwell people seem to consider these woodblocks ex- 
ceedingly satisfactory and superior in wearing qualitfes'to bronze 
or fiber. Other good features of former models are retained. 

The Glide car for 1907 constitutes a characteristic example of 
the tendency to manufacture larger and larger cars each season. 
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THE WAYNE EXHIBIT IS AMPLE AND WELL ARRANGED. 


Formerly noted for the production of excellent cars approximat- 
ing the runabout type, the Glide people have this year come out 
with two large touring cars, one a five-passenger 40-horsepower 
machine and the other a seven-passenger car of 60-horsepower. 
The chief novelty of this vehicle seems to consist in the use of the 
multiple-disk brakes, constructed in a way similar to the con- 
struction of the multiple-disk clutch. The brake of each wheel 
is said to have in it 400 square inches of contact surface 

Without attempting to cater to the demand for an extraordi- 
narily refined construction, the Rambler line for 1907, as in 
previous years, makes a direct and definite bid for the custom of 
the user whose needs are practical needs and who wants results 
in dollars and cents. The leaders of the Rambler line are four- 
cylinder touring cars, selling at $2,000 and $2,500, respectively. 
Both of these cars have four-cylinder vertical motors in front, 
water-cooled, and not altogether conforming to the usual practice, 
in that the valves are.in the heatls and worked by rockers and 
push rods. Besides the two larger touririg-cars, there are the 
Rambler Utility Cars, with horizontal-opposed motors. One of 
these is the exceptionally novel Rambler runabout, which is so 
built that the whole body can be tilted readily to one side, ex- 
posing the mechanism for examination or adjustment. 

The National cars are certain to add much to their good repu- 
tation by their 1907 model, of which the six-cylinder 75-horse- 
power Model L certainly is a thoroughly workmanlike job.. The 
crankshaft of this six-cylinder motor is carried on seven, Hess- 
Bright bearings and is an interesting example of the proper appli- 
cation of these wonderful wear and friction reducers. 


AN AMPLITUDE OF MITCHELLS FILLS THIS BIG SPACE. 





THE GROUP OF PULLMANS IS ATTRACTIVELY STAGED. 


The Aerocar people for 1907 are making a strong bid to both 
water-cooling and air-cooling enthusiasts with their two models, 
one, the smaller, air-cooled in the method that has proved so suc. 
cessful with previous cars of this make, and the other, the water- 
cooled, of greater power, and according in all its details with 
the line of standard practice, 

The Ford is confining itself te only two models—the six-cylin- 
der touring car and the four-cylinder runabout... The display in 
the center of the main hall is quite elaborate. The runabout re- 
mains practically the same as the. 1906 car, and will be producéd 
during 1907 in large quantities. 

A genuine automobile bargain seems to be the $1,750 Stoddard- 
Dayton four-cylinder runabout with water-cooled engine, showing 
the highest grade construction throughout. The large cars_of 
this make, including the touring car, at $2,500, and the limousine, 
at $3,500, are splendid examples of the automobile builder’s skill 
and attract a good deal of attention, as much on account of their 
simple operation as because of their real quality. All these cars 
are provided with an interlocking safeguard. so that the gears 
cannot be shifted without first releasing the clutch. 

The Pullman automobile for .1907 is characteristic for the ex- 
cellence of its finish, the quality of which is uncommon. Three 
models are made, a 20-horsepower car, at $1,830, and a 40-horse- 
power car, for five and seven passengers, respectively. In view 
of the quality of the construction and the use of four-cylindér 
motors, the price seems exceptionally low. 

As is the case with perhaps half of the manufacturers repre- 
sented at the show, the Mitchell people are a concern that has 
evolved from the manufacture of small cars to the manufacture 
of large ones. The newest 1907 Mitchell is the Model F, a high- 
power touring car of standard lines, propelled by a 30-horsepower 
four-cylinder four-cycle vertical engine, driving~through a slid- 
ing gear and propeller shaft. Following the Model F is the 
Model D, similar to the larger car, but-propelled by a 34-40-horse- 
power motor. At $1,800, this car is an example of the modern 
tendency toward fairly low-priced touring cars, capable of carry- 
ing five people with a high degree of comfort-over ordinary roads. 
No up-to-date line would be complete without a touring runabout, 
and in recognition of this fact the 20-horsepower four-cy inder 
Mitchell runabout is exhibited and comes in for a share of public 
approval that 4% richly deserves. 

The Lambert is a pioneer in the friction-drive class, and :f the 
exhibit of this car is a criterion, it is advancing most stead: / into 
popularity. The motor is the four-cylinder Rutenber,. an: with 
the exception of the friction transmission, substantially all etails 
afford the most usual current practice. 

The Berkshire cars for 1907 are interesting because «{ the 
evident conversion of its designers to the general use of ‘less 
Bright bearings, a step that has been taken only after careful 
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tests, which have failed to show even a single broken race or ball 
in extended use. The peculiar Berkshire individual-clutch change- 
speed gear is retained, the required gears. being locked in en- 
gagement by four expanding fingers. 

For 1907 the Welch cars, six models in all, retain the valves 
in the head, which has been a feature of the Welch construction 
for some time. Probably the most interesting car of the Welch 
line is the Model H, with a six-cylinder motor. The clutch is of 
the mu tiple disk type, and is interesting because it presents fully 
1g0 square inches of contact surface between hardened steel and 
bronze Apparently the makers of this car have met with ample 
succes: with their individual clutch system, since they consistently 
refuse to become converted to the more popular sliding gear. 

The Dorris car, while, like nine out of ten, conforming to 
standard practices, is one of the water-cooled type, with valves 
openirz direct ‘into the cylinder head. The clutch is of the 
multip.e-disk type and is said to start the car without any jerk 
whatever. 

Another of the medium-priced ,four-cylinder runabouts is the 
Logan, at $1,500. The motor of this car is air-cooled, with a 4-inch 
bore end a 4-inch stroke. The Hassler transmission is used. 

Nothing “radical” or “sensational,” is the slogan of the Moline 
for the coming selling season. The product of this factory con- 
sists of four cars, a 35-horsepower touring car and a 24-horse- 
power touring car, both with four-cylinder engines. Besides these 
there is a 20-horsepower four-cylinder runabout and an 18-horse- 
power two-cylinder touring car. The two-cylinder car has its 
horizontal-opposed motor located in front. 

As the foremost exponent of that Western school of automobile 
design, which contends that there-is too much good to be found 
in the best horse vehicle practice to make it desirable to eliminate 
such advantages too absolutely, as is commonly the case, the 
Holsman car, of Chicago, Ill., attracts considerable attention. The 
rear wheels are 48 inches in diameter and the front wheels 44 
inches in diameter, thé wheelbase being 76 inches and the tread 
56 inches. The large wheel diameter insures an extraordinary 
ability to cope with the bad roads, more common in the West than 
in the East, but sufficiently numerous in the less settled districts 
of that section of the country. 

The Pungs-Finch line for 1907 includes four models, a 45-horse- 
power, a 30-horsepower runabout and a 40-horsepower touring 
car. No radical changes have been attempted, but there has been 
considerable refinement of details along the established lines of 
approved practice, with the result of making these cars more than 
ever satisfactory. 

Good construction along sound rather than standard lines is the 
usual practice of the Duryea people, but this year there is a 
thoroughgoing ‘novelty in the way of a rotary valve applied to a 


i 





ONE OF THE LARGEST EXHIBITS IS OF MAXWELLS. 
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WHITE STEAMERS FILL A LARGE CORNER OF THE HALL. 


gasoline engine. The rotary valve avoids many of the objeetions 
that have been urged ‘against similar valves by the expedient of 
adjusting through springing together the cylinder casting around 
it, all of which detail is carried out in a thoroughly workmanlike 
manner. The valve for all the three-cylinder engiries ' consists 
simply of a single rotating piece, cooled by the passage: of water 
through each hollow center and driven by a silent chain; 

Even the younger generation finds special provision made for 
it at the modern automobile show. The American Juverile Elec- 
tric, selling at $450, proves a point of interest that the average 
youngster finds it difficult to pass. This iriteresting little car has 
20-inch wheels, with cushion tires, a wheelbase of 41 inches and a 
tread of 29 inches, a capacity, at one charge of the battery, of 20 
miles; its weight is 350 pounds. 

The 1907 Reo line includes’ the runabout! and touring car of 
previous seasons, retaining the general construction that has made 
them so popular, but modified in a number of minor respects. 

Alongside of the Reo, and handled by the same Eastern selling 
agents, R. M. Owen & Co., are the 1907 water-cooled Premiers—a 
limousine, a touring car and a runabout. The latter is one of the 
most sightly vehicles of its class that has yet appeared, its lines 
seeming to catch the fancy of every one, and its price making it 
certainly one of the biggest values that is turned’ out for the 
money. A peculiar. feature is made of the use of full-elliptic 
springs all around, the other details of the car following closely 
the lines of the best standard practice. 


PEE NTT 4 
Bie) eR 
cya 


8D i, Ar EE Te 
z * 3 vom a. - 











= . ‘ was - 
Side ies 


We pie od 5 ala eB 
; 
HERE IS WHERE THE AIR-COOLED MARMON REIGNED. 


a 





756 ‘ 


THE AUTOMOBILE. 






December 6 1906, 


* WHAT THE MANY. NEWCOMERS PRESENT 


a a 


A VIEW of the exhibits quickly leads the observer 40 the con- 
clusion. that the improvements in automobile mechanism 
continue to come at a rate insuring an abundance of novelty every 


year. Despite the prediction that this year’s showswould not be. 


marked by:such, radical -departures’as were on view at: several of 
the stands’ last -year,’numbers of the exhibitors have devices and 
developments to offer, in most cases apparently as meritorious as 
they are original. 

Particular_interest centers in the cars this year exhibited “for 
the first time’in’ New York City. Over a score come under this 
classification,’ some of them absolutely new, others foreign but not 
previously imported, and still others the product of Western man- 


ufacturers who have not seen fit to exhibit so far East in the past. . 


Craig-Toledo—The Craig-Toledo car is one of the 
newcomers, made, however, by an old concern. The Craig Ship- 
building enterprises of Toledo are among the best-known around 
the Great Lakes, and it is obvious that the best talent to be 
secured by this substantial concern has been levied upon in 
developing the design of their self-propelled vehicle. No attempt 
is made to cater to the demand for a low-priced car, the finest 
of material being used and the price most evidently having been 
decided upon after the completion of the designing. Hess-Bright 
ball bearings are used throughout the transmission. 

A very radical feature, apparently well thought out, is the use 
of a subframe for supporting the motor and transmission. This 
subframe is carried upon the rear axle and hinged in front to 
the forward cross member of the frame. By this construction the 
possibility of misalignment of the engine and driving means is 
done away with and even the use of a universal joint in the pro- 
peller shaft is avoided, 

The rear axle is of the usual shaft-driven pattern, carrying the 
differential and bevel gear in a housing at its center, to which the 
rear end of the subframe is securely attached. The subframe, 
incidentally, constitutes a distance member and permits the use 
of full-elliptic rear springs without ‘special provision for prevent- 
ing forwarder backward movement. A multiple-disk clutch is 





used with unusually numerous disks—52—alternately stec! ang 
brass, running in oil. Because of the unique constr: -tion, 
the engine normally stands at a slight downward slant towards 
the rear. 

Harrison.—Another newcomer to attract special aiten- 
tion is the Harrison car, notable for the absolute elimination of 
the starting crank, invariable self starting from the seat eing 
assured by the provision of an acetylene gas connection fro: the 
Prest-O-Lite tank to the engine cylinder, so that an exp!osive 
mixture of air and acetylene can be formed in the cylinders «: any 
time, no matter how long the car may have stood at rest. Then 
by simple manipulation of the ignition mechanism the motor takes 
up its cycle and continues running on gasoline. 

The engine is stopped in the usual manner so that the retention 
of a mixture of gasoline and air is provided for making the engine 
self starting in the sense that many similar four-cylinder motor 
cars can be self started by the ignition. But in the case of this 
failing, the cylinder is scavenged by pure air and then filled with 
air and acetylene, this option doing away with all necessity for 
the crank. 

While the principal stress is laid upon the novel system of self 
starting, the Harrison car is incidentally unique, in that the 
inflation of the tires is provided for without the hand pump, by 
the use of a pump driven from the engine and capable of being 
connected with the valve stems by a length of flexible piping, 
Also the acetylene headlights can be ignited from the seat by an 
electric-ignition system similar to that often utilized for lighting 
gas in dwellings. 

Deere.—The Deere cars, which have not heretofore been 
seen at any of the New York shows, though they have been manu- 
factured in a quiet way in the West for several years, ought to 
be classed with a group of newcomers that has the backing of 
concerns or people of established reputation in allied lines of 
business. Though in no way directly allied, the Deere Motor Car 
Company is understood to possess backing of the famous Plow 
Company. 
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TWO MODELS OF THE JOHNSON STEAMER ARE SHOWN THIS YEAR IN THE SOUTHWEST CORNER OF THE GALLERY. 
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For the greatef part the design is in accordance with the 
standards most mniversally accepted as being those of best prac- 
tice and the cofistruction that will interest the motor wise is the 
change-speed. gear, at a casual glance resembling the usual slid- 
ing-gear system, affording three speeds forward and three reverse. 
It is, however, umbsual in that the speed changes are made not 
by a sliding of the gearsgthemselves but by locking them together 
by means of jaw clutches, so that the stresses of gear changing 
are distributed ghroughout circles of teeth instead of being taken 
entirely on One or two teeth, and those, ones that must carry the 
additional duty of normal driving. 

Also of interest is the use of a spring element in the drive 
between. the expanding clutch and change-speed gearbox. This 
consists of helical springs, held between two pairs of arms in 
such a manner that a range from 8 to 10 degrees of rotation is 
possible through the cushioning means along, thus relieving the 
transmission of the road shock that otherwise would be imposed 
upon it and greatly facilitating smooth starting. The motor is 
unusual in that it is exceptionally simple in appearance and not 
encumbered with the usual multitude of auxiliary devices. 

Conover.—In the field of medium-priced touring cars or 
touring runabouts a substantial amount of business can be faith- 
fully predicted for the new Conover car, now shown to the public 
the first time by the Watson Machine Company, Paterson, N. J. 
Possessed of the advantages that come with a large plant and a 
thorough factory organization, every detail of the car has been 
carefully considered and well worked out. The construction in- 
yolves the usual four-cylinder, four-cycle motor in front, 4 1-2- 
inch bore and 5-inch stroke, developing 35-40 horsepower. An 
interlocking mechanism is used on the clutch and change-speed 
gear controlling means so that it is impossible to shift the gears 
when the clutch is engaged. 

Frontenac.—One of the most likely looking newcomers 
is the Frontenac, made by the Abendroth & Root Manufacturing 
Company, of Newburgh, N. Y. This car appears in two principal 
models—a seven-passenger touring car and a three-passenger 
touring runabout of the type now so popular. The motor is the 
usual four-cycle, four-cylinder in front, water-cooled and driving 
through an expanding-ring clutch, through a sliding gear, afford- 
ing three speeds forward and one reverse. 

This concern stands committed to the use of standard annular 
bearings, claiming to find these, after two seasons’ service, fully 
as efficient as similar bearings of foreign manufacture. Like many 
other newcomers into the automobile field, the concern back of 
the Frontenac is of established reputation in other lines, having 
manufactured the Root: water-tube boiler, spiral riveted pipe and 
similar products for forty-five or fifty years. 

The American Mors is well represented by three touring 
cars, all of the well-known four-cylinder type, of 14, 24 and 40 
horsepower, respectively. The difference between the three 
models that are shown is.one of dimensions, the general design 
being along the lines followed by the Mors concern in their out- 
put heretofore.. The American Mors is a duplicate of the French 
product of well-deserved fame. 

American Napier.—Few of its. present competitors would 
attempt to deny the Napier cars—the American Napier as well 
as the foreign—a full share of the credit for the prestige at 
present enjoyed by the six-cylinder idea. A very large six- 
cylinder car is the particular fixture of the Napier exhibit. 

Dragon.—Of the Dragon car it is enough to say that it 
is the product. of Leo Melanowski and Joe Tracy, whose prom- 
inence as. automobile experts needs little attention. It is not 
radical, except in some of the minor details, and conforms gen- 
erally to the general points of established practice. 

Detroit—The Detroit Auto Vehicle Company is one of 
the recent additions to the industry, and exhibits a 22-horsepower 
touring car with a double-opposed motor under the hood and 
otherwise of thoroughly standard lines. 

Simplicity—The Simplicity car, never before shown at a 
New York automobile show, is claimed by its manufacturer to be 
the “gearless car” of the future as well as of the present. Its 
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THE NEW DE LUXE MADE AN EFFECTIVE SHOWING. 


price is rather above that of the average touring car, so it may 
be said to represent the first attempt of the friction drive to dis- 
pute the supremacy of the sliding gear, which so long has been 
regarded as the proper thing for luxurious, high-powered cars. 

The Great Smith car, with its odd-sounding but rather 
popular name, comes from Kansas City to New York for the first 
time, embodying a few ideas that suggest some interesting possi- 
bilities of the up-to-date automobile engineer. The most inter- 
esting feature is the single-lever controller of the sliding-gear 
type, the lever being so arranged that it automatically engages the 
multiple-disk clutch prior to dropping in the speed that is sought. 

Moore.—Probably no car ever built has more careful hand 
and machine work expended on it than is expended upon the 
Moore. The built-up crankshaft, particularly, is worthy of note, 
as showing what really strong construction can be secured. One 
of the features of this car is the provision of three similar spark 
plugs, two in the opposite valve chambers being worked together 
by the magneto, while the central plug works from the battery 
reserve. 

The Riviera is among the novelties, not only because of 
its newness, but because of its altogether unique spring suspension, 
combining the use of three-quarter platform and coil springs. 

The Atlas Runabout, at $1,250, is one of the neatest ap- 
pearing two-cylinder two-cycle vehicles of its class that ever have 
been produced. The motor is placed vertical in front, under the 
bonnet, and is water-cooled. 





ANOTHER NEWCOMER, THE DRAGON, THAT SCORED. 
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A CAPABLE EXPONENT OF THE FRICTION DRIVE. 


THE STEAM CONTINGENT. 


Besides the marked increase in power that characterizes the 
1907 models of the White steamer, there are other changes in 
detail that in the aggregate constitute notable improvements. 

The thermostatic regulation of the fuel, become almost a part 
of the White religion, has been displaced by the thermostatic 
regulation of the auxiliary water feed. The action of the new 
regulation system is to maintain the pressure at about 600 pounds 
to the square inch, whether the car is running fast or slow, or is 
climbing hills or going through heavy sand or mud. Another 
novelty is the superheater, consisting of a coiled pipe above the 
radiator so that the steam is perfectly dry as it reaches the 
engine. The armored wood frame is retained and reinforcing 
plates of nickel steel are used to give additional strength; be- 
sides this, a heavy bar connects the front spring horns. The 
new cars for 1907 are termed the Model G and Model H; be- 
sides these, the Model F is supplied at a different price. 

The Johnson steamer, which was shown in New York for the 
first time last year, appears for the season of 1907 with few 
changes. The water-tube boiler previously used is retained and 
the four-cylinder single-acting steam engine with poppet valves 
is also retained. The burner is interesting because it is posi- 
tively declared to be capable of burning kerosene successfully. 


THE SPEED AT WHICH YOU TRAVEL. 
Warner Instrument Company.—The Autometer, with its 
magnetic speed indicator and odometer attachment, is shown in 
operation in connection with the hemispherical vanes of an anemo- 





SOME MASSIVE GLIDES THAT HAIL FROM PEORIA, ILL. 








meter near the gallery ceiling, the current of hot air keeping the 
instrument in motion. A novelty this year is a bevel-gear con- 
nection by means of which the shaft may be brought up along the 
side of the car, where it is less liable to injury. 

Jones Speedometer.—Since last exhibited in this country 
this well-known instrument has won fresh honors abroad, being 
awarded the gold medal for an absolutely perfect record in the 
reliability test of the Automobile Club of Great Britain and 
Ireland this year. The instrument is shown in operation, mounted 
on a revolving wheel. 

Winchester Speedodometer Company.—The speedodometer 
and odometer formerly known as the McGiehan, is shown in 
various styles. The old 60-mile dial has been replaced by one 
graduated to 75 miles to meet the increasing speeds of modern 
cars. A new bevel-gear connection is shown. 

R. H. Smith Manufacturing Company.— The Springfield 
Motometer is shown in improved form, with or without odometer 
attachment; three instruments, geared to indicate speeds in the 
ratios of I, 2, and 4, being driven by electric motor, the ratios 
remaining unaltered from the lowest to the highest speeds. 

Veeder Manufacturing Company.— The exhibit of the 
Veeder specialties occupies a prominent corner of the main gal- 
lery. A large showcase is filled with the special forms of attach- 
ment for the many standard cars using this outfit. Two sections 
of dashes are also shown, with wheels running and odometers and 
tachometers in place and recording the varying speeds. 

Oliver Instrument Company.—The index speed indicator, 
made by this company, is of the governor type, with odometer 
included in the same circular dial. The connection is made by 
a chain cut from tool steel, with universal joints between the 
links, making a very strong and durable “flexible shaft.” The 


_ instrument is shown attached to a moving wheel, recording at 


both very slow and high speeds. 

Hicks Speed Indicator Company.—The Hicks indicator is 
a combination of a speed indicator of the governor type with a 
Veeder odometer and a.clock in the rectangular dial, giving 
speed, trip, and total mileage, and time. Three. of the instru- 
ments are shown in. position on a dash. 

Lea Speedistimeter.—This instrument, made by the 1) ctor 
Car Specialty Company, is shown in a new form, a Chelsea « zht- 
day auto clock being incorporated as a part of the circular dial, 
the upper segment being graduated as a speed meter while trip 
and total mileage are also shown. .In a simpler form the clock 
is omitted, the speed scale o¢cupying the lower segment o° the 
dial with the odometers above. 

C. E. Lipman exhibits his line. of circulating pumps and 2 new 
commutator. He also shows his speedmeter,. which is ope-ated 
by electricity, a small magneto generator on the front whee’ fur- 
nishing the current. 


December 6, i906, 
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» —.. THE CARS THAT CAME FROM ABROAD 


By GEORGES DUPUY. 


. 


HE Seventh Annual of the Automobile Club of America is 
T undoubtedly the most interesting of all-the American auto- 
mobic exhibitions held in the short history of the industry. Not 
only is the display. of models and types larger than that of last 
year but many new inventions, patents, ideas, important improve- 
ments om a great many parts of the chassis, positively mark the 
near approach of the era of the ideal vehicle. The Foreigners 
yisib'y realize. that the “pace is fast” nowadays, and that this 
young country is rapidly getting to the front. In consequence, 
te kcep up-their splendid market, French, English, Germans, and 
Ital aris have shipped over the most perfect work they could 
poss:bly- produce. Several new chassis,~imported recently and 
practically. unknown here, like’ the. Pilain and the Delahaye, pro-' 
yoke sincere admiration and surprise among the connoisseurs for 
their simplification, neatness of steel work, strength and ele- 
gancy of all parts, joined to the power of an old reputation. 

I saw a little man, Saturday afternoon, an old, white-haired, 
little man with a traveling cap, an ulster on his arm, and a faithful 
wife alongside of him, who, silently but inquisitively, was pro- 
gressing from Renault to Delaunay Belleville, Mors to English 
Daimler, C. G. V., Panhard, and the rest of the European auto 
family. 

“Look at that old chap,” said young De Barres, to me, with a 
low voice and in the only pure French he knows. “Tell him that 
this is an AU-TO-MO-BILE! I bet you he never saw a piece of 
steel like that in his life, even on his brand new binder!” 

“I don’t think the old gentleman uses any such implements,” 
replied I, “unless, possibly, he wants to pile up his greenbacks 
every once in a while. Now as far as his abilities to know a good 
piece of steel from a bad, one are concerned, I think your old 
farmer is all right, for he is Andrew Carnegie, the steel king.” 


* *+ * * 


Paul Lacroix, the active manager of the Renault Fréres selling 
branch, welcomes me at his stand as one of the earliest visitors. 

“How goes it, Paul?” 

“All right,” replies the young Frenchman. “The only thing 
that worries me is the question of knowing how I shall be able to 
effect my deliveries during the next three months. Every one 
of the cars exhibited here is sold a good many times over, and my 
next consignment of chassis and complete cars has not left the 
factory as yet.” 

He showed me a splendid 29-30-horsepower limousine by Kell- 
ner maroon verical stripes on Venetian black. The inside of the 
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{BOTH ENGLISH AND AMERICAN NAPIERS AT THIS STAND.” 


body is a silk corduroy of the most delightful effect, with ceiling 
matched, electric light throughout. The -beautiful “voiture de 
ville” has just been: sold to Stephen. Palmer. Close to the 
limousine along, roomy, 35-45 is exhibited. The touring body 
of red Arabian leather is signed Muhlbacher et Cie,, Paris. All 
the Renaults of 1906 and 1907 are mounted on Michelin. Ignition 
by Simms-Bosh high-tension magneto. 

xk * * 

His. jet black hair artistically combed, Mr. Neubauer, manager 
of the Delaunay Belleville, sits under the diffuse rays of a big 
arc lamp, his chair tilted back, in the attitude of a poet dreaming 
by the. moonlight. He. obstinately contemplates some distant 
object, over yonder, at the end of the hall. So intense is his 
revery that I decide to only have, on tip toes, a rapid inspection. 

Here is a sturdy 40-horsepower chassis and a’comfortable 20- 
horsepower limousine, cardan drive; also a double phaeton with 
large side entrance by Demarest. I do not notice, on the 40 
chassis, any very radical change over last year’s type, but the 
Delaunay Belleville was ever remarkable for its careful and intel- 
ligent construction which has made it a vehicle particularly fit 
for American roads. 

* * * * 

Mr. Dufresne, “an old-timer” in the importing field here, 
although quite a young man yet, is very busy explaining the 
beauties of the new 30-40 Westinghouse to an imposing group 
of connoisseurs. The excellent manufacturers of Le Havre, 
France, have, in fact, produced a real masterpiece for their 1907 
model. The machine embodies all the chief qualities of the best 
foreign cars, to say nothing of its strikingly elegant lines. I 
notice the command of the centrifugal pump and the magneto, 
operated by the same gear, a beautifully casted motor with water 
jacket extending very low, thus insuring a perfect cooling, a 
clever device for protecting the ignition wires, the much-reduced 
gearcase, a new 36-disk clutch, and the excellent suspension. 


x* * * * 


The C. G. V.Import Company exhibits a 14-18 landaulet by 
Demarest, a 30-35 chassis, and a 75-horsepower touring body 
which attracted much attention on the inauguration day of the 
show. The 75 C. G. V. constitutes, undoubtedly, one of the 
marvels of the automobile era. I have patiently examined the 
careful mounting of the three brakes, the workmanship of the 
semi-elliptical springs, and the least detail of the huge motor, 
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FORMIDABLE ARRAY OF C.G. Vs. IN MANY STYLES. 
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A CAR OF FAMOUS LINEAGE WITH AMERICAN NAME. 


with its four separate cylinders 150-140, the inlet valves in the 
heads, and the exhaust in the sideports. Ball bearings are used 
everywhere. The force-feed oiler is, this year, of a new system, 
covered by a patent. Everything in the chassis is supported on 
side members pressed with the main frame. I understand that, 
like the Renault agency, the C. G. V. are already sold out for 
a good many months. 
** *& * 

The 17-24 model of the French Mors, exhibited by Messrs. 
Cryder & Co., is extremely attractive. This little car really con- 
stitutes an ideal for town service, as it is noiseless, strong, supple, 
very economical, as well as capable of good speed when a spin 
into the. country is desired. The car seats easily four persons. 
The chassis is.especially established for cab or landaulet bodies, 
with a wheelbase of only 86 1-2 inches. 


* * * * 


E. R. Sutphen, assisted by his faithful lieutenant, “Fred” De Mar, 
exhibit three beautiful English Daimlers, one 28, one 30, and one 
45 horsepower. The limousine and the touring body are signed 
Rothschild & Co., of New York. The young bodymaker has al- 
ready made a great reputation for himself, as his work can rival 
that of the most famous Paris specialists, as far as quality and 
finish are concerned. The English Daimler 1907 model, compared 
with the 1906, is higher from the ground, and consequently freer 
from dust, yet is easier of access and egress. The engine itself 
has been raised from the frame, thus giving greater road clear- 
ance. The relative positions of the driving-shaft and counter- 
shaft have been reversed; the latter is now placed below the 
frame, with the result that the cross-shaft is carried much lower. 


* * * * 


André Massenat, the well-known manager of the Panhard in 
America, has a very interesting show, consisting of three 1907 
models of the celebrated French make. I noticed an 18-horse- 
power chassis and a 24-limousine by Demarest, also a splendid 
50-horsepower touring body. From 24 horsepower all the Pan- 
hard motots are fitted with a special system of extending cams 
allowing to diminish the compression to what is necessary 10r 
starting the motor, so making it very easy. 

** * * 

Messrs. Palmer and Christie, agents for the Martini cars, are 
exhibiting a 28-32-horsepower touring body of 116-inch whee'- 
base. The engine is a reraarkable piece of work, with its valves 
automatically commanded, on opposite sides, and its very neat 
casting. The carbureter of the Martini is classed as one of the 
best apparatuses of its kind, the exploding mixture being ad- 
mitted according to the revolutions of the motor and the suction 
of the exhaust. 
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OF FRENCH BIRTH, BUT A HEALTHY AMERICAN. 


Delahaye et Compagnie, of Paris, are builders of one of the 
strongest cars made, and their twelve years of automobile con- 
struction is responsible for their well-established reputation 
throughout Europe for producing chassis par excellence, second 
to none. Robert de Barres, well known in Paris as an old motor- 
car driver and all-round sportsman, has introduced the Delahaye 
in the United States. Delahayes for 1907 are in three principal 
types : 24, 35, and 60 horsepower. The first model is shaft-driven, 
the others have special double chains. All shafts are nickel 
chrome steel, ball bearings throughout. 

The De Barres Company is also an importer of the celebrated 
Pilain, a car destined to create a big sensation in this country. 
The chassis exhibited is a marvel of mechanism, precision, and 
finish. On the other hand, the Pilain is quite a conception in 
itself. The rear axle horizontally surrounding the differential, 
the level cardan shaft, the unique operating of the drumbrakes, 
the drop oiler incased in the dashboard, and, above all, the pat- 
ented “air brake” acting on air and gas admission at the same 
time, constitute many features entirely new. 


* * * * 


E. B. Gallaher, the American representative of the Brasier, 
exhibits three cars, one 15-25, one 25-36, and one 50-60 horse- 
power. The 15-25 1907 is a very attractive little car, 


* * *-* 


The Itala Import Company exhibits a 60-horsepower limousine 
by Demarest & Co., which attracted much attention on the first 
day by the beauty of its lines as well as its rich, roomy, comfort- 
able body. The Italas are building two principal types of chassis, 
a 30-45 and a 60 horsepower. The.6o-horsepower model espe- 
cially constructed for American roads only weighs 200 pounds, 
with 126-inch wheelbase and 66-inch tread. 


ee le 


The 1907 models of the Bianchi are being exhibited by S. 
Kieldsen. The factory in which these cars are manufactured i: 
said to be one of the best equipped in Italy, and the King of Ital, 
himself has a personal interest in the company’s welfare. The 
design of the 1907 model includes no very radical changes over 
former models, but is built on the same general refined lines a 
are most of the cars imported from Italy. 


* * * * 


The Zust car is one of the youngest pupils of the great Italian 
school, but it has already made an enviable record in its hom: 
land. One of the most interesting features of the Zust is th: 
construction of its frame, which is sheet steel pressed intc 
form by a special cold process. Bertelli & Co. are the importers 
of the car in America. 











December 6, 1906. 


THE ' ‘AUTOMOBILE. 


WHAT THE TIRE MAKERS HAVE TO OFFER 





NE of the most interesting studies at the show is watch- 
O ing the visitors at the various tire stands. If there be a 
skeptic on the subject of the desife for tires that can be removed 
without the past experiences of decided labor and accounted 
waste of time, then he ought to take his station at the tire dis- 
plays of prominent makers. The interest shown is not of the 
curious, but of the earnest. That the makers have studied the 
situation in advance and to good purpose is best evidenced in 
the array of demofistrating stands that line the various aisles. 
While treads and construction come in for a share of public at- 
tention, he who runs may read the real demand. 

Hartford Kubber Works Co.—The universal rim for 1907 
will take either clincher or Dunlop tires and has an improvement 
in its turfbuckle which controls the quick-attaching bead. The 
inner split ring retains the plain center turnbuckle of this year, 
as this ring rarely, if ever, needs removal. The outer split ring, 
however, the ring that does the trick, now has its right and left- 
threaded connecting piece worm threaded at its enlarged center. 
This central portion is in a two-pronged yoke, the dependent 
tang of which contains a worm which meshes with the above- 
mentioned worm, this tang projecting down through the beaded 
edge of the main rim. The center of this lower worm is broached 
with a square hole, into which is inserted the squared end of the 
shaft of a crank. It is obvious that merely turning the crank 
loosens or tightens the outer split ring for its removal or its re- 
placement. The cheek of the crank is lengthened into a short 
prong for quickly snapping the ring out of place. The rings are so 
shaped that one side takes any clincher tire, while the reverse 
takes a Dunlop. A complete line of the Hartford product is shown. 


B. F. Goodrich Company.—On this year’s quick detach- 
able retaining ring or bead for the standard clincher tire the 
small locking piece that went around the valve stem and then 
through the lug pocket has been discarded, as experience shows 
that its use was superfluous. The Goodrich ring is of the split 
type, with a sort of bayonet latch at each of the split meeting 
ends that are dropped into a common pocket. One end of the ring 
and its lug is first placed in the pocket, being positively located by 
a snub pin on the rim and a mere suspicion of a hole in the ring. 
The ring is then slipped into the depression running around the 
fixed portion of the rim. The pins on the tool ends are then put 
into holes in the ring ends, and the loose end of the ring brought 
into place with its lug dropping into the latch-and-lock pocket in 
the main rim. This rim accommodates only regular clincher tires, 
the bead on the opposite sid of the rim being a part of the main 
tim. The Goodrich clincher tires are made to be used on this 
rim without the need of casing lugs. The three exhibition stands 
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SOME FINE SAMPLES OF THE GOODYEAR. 


are kept busy showing the ready operation of the rim device. 
The regular product of the company is also shown. 


Diamond Rubber Company.—The Marsh rim which forms 
the attraction at the Diamond exhibit as regular put out is for 
standard clincher casings. It has the advantage that it can also 
be used for Dunlop tires by the use of a different set of rings. 
The main’rim has its inside edge turned up to form a side stop, 
while its outside edge is turned down to form a lip for the split 
ring that locks in place. Against the inside stop is placed an 
endless ring with its cross section shaped according to the type 
of tire used. A corresponding endless ring is placed along the 
outer edge—after the tire is in place—and retaining this in place 
is a U-shaped split ring with its outer leg longer than its inner 
leg. This is an expanding ring, which seats itself around the 
down lip of the main rim, the long outer leg acting as a retain- 
ing ring for the endless ring on this side of the casing. The 
meeting ends of the split locking ring back off toward the base, 
giving a keystone opening ,into which is inserted a corresponding 
shaped wedge that slips over a bolt and there locked with a nut. 
In addition to this and the regular line of casings there is also 
shown a non-skid tire, or rather a non-skid tread, inasmuch as it 
can be applied to existing casings. 


Continental Caoutchouc Company.—A new tire that com- 
mands the attention of the visitor who is interested at all in the 
subject is the Continental non-skid touring and racing tire. Deeply 
embedded in the gray rubber on the tread side is a thin 
strip of red rubber. Cushioned upon this rest the heads 
of the steel studs, which are disposed in four very regu- 
lat rows around the periphery of the tire. The studs project 
through a lay of gray rubber, then through five plies of 
canvas impregnated with cement and compressed to a high 
degree of hardness and toughness which holds the rivets 
firmly. Over this is placed another strip of gray rubber, then 
two plies of fabric that extend half way down the edges of the 
tire, and then a final band of gray rubber, through all of which 
the studs pass. Two strips of very elastic red rubber are ce- 
mented on either side, after which the entire shoe is vulcanized. 
To prevent the heads of the studs cutting into the rubber, a 
square washer is placed under the head of each stud to rest upon 
the rubbertread. Besides this new tire the company is featuring its 
flat tread corrugation tires with fine circumferential corrugations. 


G & J Tire Company.—All G & J tires are being made now 
with raised tread which is formed by vulcanizing an extra thick- 
ness of rubber onto the tread. Naturally this increases the life 
of the tire, while at the same time it adds to the resilience. The 
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A FEW OF THE FORMIDABLE ARRAY OF TIRE AND IGNITION APPARATUS MANUFACTURERS’ EXHIBITS THAT LINED THE GALLERY. 


corrugated tread has been abandoned. - The Indianapolis de- 
tachable Dunlop tire is being put out for the season with the 
Midgley detachable rim, which is used by a number of the largest 
tire makers. The improvement in this rim this year consists in 
forming the right and left threaded turnbuckle that draws the 
ends of the lockring together with a small skewgear, the teeth 
of which engage a worm fixed to the ring. This worm has a 
square socket into which fits a key attached to a small crank that 
is sold with the tires as a special detaching tool. Rotation of 
the tool in one direction or the other eightens or loosens the 
ring. The end of the todl opposite the crank-handle is brought 
down to an edge so that it can be inserted under the loosened 
ring and lift it up over the bead of the rim. The G & J people also 
manufacture motorcycle and bicycle tires. 

Goodyear Tire and Rubber Company.—Heavy Tourist Trac- 
tion tires are new this year with this company, which has made 
a number of important changes in its line. The heavy traction tire 
is made with about half an inch of rubber on the tread, which is 
round and smooth, except that at intervals of three inches all 
around the circumference there are transverse grooves. These 
give a good grip in sand or mud. A heavy non-skid tire is made 
by the Goodyear people on these same lines, but in addition to 
the cross-grooves it has two parallel circumferential grooves of 
rectangular section which tend to prevent side-slip. A new form 
of detachable rim is also. being shown. The retaining rings are 
now made. hollow and non-reversible, to take Goodyear de- 
tachable and standard clincher tires, the rings being made in 
two forms for the two styles of tires. This same rim device has 
been applied to small sizes of solid tires. 


Morgan & Wright.—Solid endless tires in all sizes for com- 
mercial vehicles are recent additions to the M. & W. line. They 
are molded‘with slightly convex trégd and side, and have beads 
on the edges in which-the retaining wires engage when on the rim. 
-Cross wires, embedded at half-inch intervals, have their ends ex- 
tending into thé beads underneath the retaining wires. These tires 
can*be used ‘either single or in dual form. The:pneumatic tires are 
‘fitted to.’ Midgley quick-detachable rims. Although Morgan & 
Wright started late in the automobile tire game;*they have made 
-rapid progress and have greatly improved. the quality of the tires 
and extended the line, and now the facilities have been doubled 
by the erection of new factories in Detroit. 


* 


Firestone Tire and Rubber Company.—This company has 
come out this year with a new clincher tire with wide beads and 
sharply-curved sides. These are made easy of attachment and 
detachment by means of the Safety Universal rim which, by 
means of two sets of split rings, takes any standard clincher or 
detachable tire. The ends of these flanges are drawn together to 
secure the rings in their grooves by means of a special tool 
having studs that engage in holes in the respective ends. When 
sufficiently tightened the ends of the rings are held together by 
similar studs. A full line of Firestone solid endless tires in single 
and dual types is shown with the regular sidewire fastening. 


Pennsylvania Rubber Company.—Two new features are 
shown that hold the attention of those who stop in the anticipa- 
tion of learning all that is latest in the quick handling of tires 
and in safety treads. The interest taken by visitors in tires that 
save time and effort when repairs become necessary is met by a 
new removable rim as the latest advance-in this direction. The 
French method of loosening a multiplicity of nuts is done away 
with, cutting down the time needed for either removal or replacing 
to something like two minutes, including jacking up and letting 
down the car. The method of removing a rim is to first loosen 
only two bolts which extend through the felloe and bear on the 
clincher rim. The detachable section of the rim, along with its 
tire, is then turned on the felloe rim for about an inch. This 
disengages detents on the former from the slots on the latter, 
when the rim and tire are easily removed from the wheel. The 
new rim and tire are then slipped into place, the bolts tightened, 


‘and the entire operation finished in less time than ‘it takes to tell 


the story. Non-skid tire construction has also had the company’s 
attention in a casing that is distinctly built. for the purpose. |< ‘¢ 
several rows of steel studs are held at their base in several |a\-'s 
of fabric :and then carried’through the rubbér. tread where : cy 
are finally held from working ‘loose by’a tread strip of spec: ‘ly 
prepared leather. A new fubber inner tube with silk finish as 
also been’ brought out, fitted with American or Frénch valv: 
Ajax-Grieb Rubber  Company,—-An itteresting<‘demons' +- 
tion of tire making draws crowds td the stand of this: comp: y 
Near’ the aisle is mounted “a ‘heavy ito mandrel, ‘béfore w) -h 
stands a workman carefully lgyifigton plies of rubber and fa 
and shaping the tire ready for vulcanization. Ajax tires °re 
shown, together with inner tubes, in sizes up to 4 1-2 inches 
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A HOUSE OF ENVIABLE REPUTE WITH GARAGE OWNERS. 


in wrapped and smooth tread. While there is nothing novel in 
the construction of the Ajax tires, evidence of the fact that 
superior material and workmanship enter into their construction 
is contained in the guarantee under which they are sold, covering 
the tires for 5,000 miles of use against blowouts and defects. 

Electric Rubber Manufacturing Company.—This company 
advocates and is manufacturing for 1907 the Panther tire with a 
wrapped tread only. The reason given is that in vulcanizing 
molded tires it often happens that, under pressure in the mold, 
the fabric is squeezed out of alignment and forced up into the 
tread. In fact, the claim is made that molded tires have fre- 
quently been seen in which the fabric has been forced up to within 
one-eighth of an inch of the surface of the tread, and as a conse- 
quence the slightest wear on the tread uncovered the fabric, 
exposing it to sand and water, which soon destroyed its life and 
in most cases put the tire beyond repair. In addition to this there 
is shown the M. T. triple strength inner tube and the Traver 
blowout patch. This is made from twelve to fourteen inches long, 
of heavy fabric, rubber-coated, with a brass lip riveted to one 
edge to fit under the clincher bead of the rim. It will conform 
with the inside of all size casings, and is tapered with a soft 
rubber at its ends so as not to chafe inner tube. 

Harburg Tire Company.—The feature of the exhibit is the 
Harburg detachable rim, which permits spare rims being carried 
with tires attached and inflated ready for use. There is perma- 
nently attached to the felloe a rim with six bolts fastened to pre- 
vent their falling out. The detachable rim will take any standard 
clincher, and has a base beveled inward to fit the correspondingly 
beveled permanent rim, the highest point of the bevel face being 
at the inner edge. The detachable rim is held in place by six 
hinged steel clips and nuts. The operation of tire changing is to 
first remove the four lower nuts and loosen the two upper. The 
detachable rim is then removed, the act of which folds back on 
their hinges the four freed clips, the two others remaining in 
position. The spare rim is then put on over the top clips and 
swung into place at the bottom. The four clips are then turned 
back and their nuts replaced. The Harburg tire is shown with a 
non-skid tread built into the rubber and fabric for retreading. 


Arthur H. Middleton, Philadelphia, Pa—The Hubbard 
patent tire for commercial vehicles was shown here. This tire 
has a series of comparatively small rubber blocks placed in rows, 
staggered; the blocks are set into recesses in the rim and are held 
in place by bolts passing through them radially, so that the heads, 
which are round, are outside and form a sort of studded tread. 
Thus the rubber is protected; but as thé bolts have some freedom 
of motion the rubber can be compressed, giving the requisite 
c.asticity. The bolt heads take all the hard work. 


International A. & V. Tire Company.—New with this com- 
pany is a quick detachable tire having reversible retaining rings 
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to hold any standard clincher tire on one side and any detachable 
tire on the other.. Oval clamping rings. without mechanical 
fastening devices hold these retaining flanges in place, the rings 
engaging in grooves in the rims, The ends of the rings are 
beveled so that a screw driver or similar tool can be inserted 
under them to pry the ring out of the groove. Wrapped tread 
and Bailey-studded tread pneumatics are the styles shown. 

Swinehart Clincher Tire and Rubber Company.—The latest 
form of Swinehart solid tire is the twin-tire for heavy commer- 
cial vehicles. This is simply a double Swinehart tire molded in 
one endless ring with transverse wires in the base engaging at 
their outer ends under the inturned edges of the .rim and at their 
inner ends passing under a retaining wire extending through a 
slot in the middle of the base. A steel cable is tightened about 
the tire in the deep slot between the two single forms. The 
tread is corrugated. Samples are shown of tires used for eighteen 
months with 25,000 miles of service. 


Michelin Products Selling Company.—Michelin non-skid 
tires of the kind the last Vanderbilt Cup race was won on are 
featured in the booth of this American-selling concern. The 
success of this tire is due to the fact that, besides emproying 
rubber and other materials of the best quality, the manufacturers 
countersink the leather band, into which the steel studs are riv- 
eted, down into the rubber of the tread until their surfaces are 
flush with each other, and then vulcanize the strip into place. 
As a result, side strain does not tear the studded band off. Plies 
of canvas embedded in the rubber of the'tire resist the thrust of 
the studs and prevent cutting down into the tire. The well- 
known Michelin corrugated flat-tread racing tires are shown in 
sizes up to probably the largest pneumatic tire in the show. 


Fisk Rubber Company.—Three standards are used along 
the aisle of this space showing the mechanically fastened Fisk 
tire. The service this tire has given from its first appearance 
has been the keynote holding it to its construction without needed 
changes. The regular Fisk casing has the general appearance of 
a clincher tire with the beaded edges thicked. The wheel rim 
is absolutely flat. The casing rests in this, and is held in place 
by two rings, one on each side, resting in the tops of the beads. 
These rings are in turn secured to place by a number of large- 
headed cross bolts, which pass throagh the casing base, with a 
washer, corresponding to the bolt head and a nut. In addition to 
the well-known Fisk type of casing there is also made standard 
clincher casings. 

St. John Rubber Tire and Manufacturing Company.—Cush- 
ion tires for automobiles and cycles are displayed, some attached 
to a car. The feature of the St. John tires is a series of short 
longitudinal slots molded clear through the tire at a point just 
above the rim. Narrow bridges or trusses are left between the 
ends of the slots to support the tread, the combination of slots 
and bridges contributing resilience. 





A GREAT PURVEYOR OF SUNDRIES EXHIBITS HERE. 
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THE SPARK THAT STARTS THE MOTOR 


By HAROLD H. BROWN. 


ERHAPS the most notable feature brought out by the show 

is the gain in popularity of the magneto for ignition pur- 

poses on high-grade American cars. The single coil and dis- 
tributer seem to be, to say the least, holding their own. 

As to the use of storage batteries and dry cells, the situation 
remains much the same as last year, storage being used on the 
larger touring cars and dry cells being much more employed on 
the light touring cars and runabouts. The low-tension magneto 
does not seem to be gaining in use as rapidly. 

The Dayton Electrical Company show their Apple charg- 
ing system for 1907. In this system a small dynamo, whose 
speed is controlled by a governor, furnishes current for the 
ignition when the speed of the motor rises to the proper point. 
It also charges the ignition battery, which is simply used for start- 
ing. The operation of cutting out the dynamo when the speed 
drops is performed automatically. There have been several 


-minor improvements to this system. The Dayton company also 


have a line of switches and a very neat charging plug by means 
of which an ignition battery can be readily charged from an ordi- 
nary lighting circuit. 

The Witherbee Igniter Company show their line of igni- 
tion batteries Of various sizes and patterns for different require- 
ments. They also report that they have quite a call for batteries 
for the interior lighting of limousines. 

The Elbridge Electrical Company show their ignition and 
lighting dynamo for automobiles and launches, also the Duro dry 
storage battery and a full. line of electric lamps and fittings for 
autos. 

The General Electric Company have a very interesting ex- 
hibit of Mercury Arc Rectifiers for charging storage batteries 
from alternating current circuits. They show a small machine 
built especially for charging ignition batteries and a large six- 
panel machine for garage use in vehicle charging. They also 
display a line of electric motors for automobiles. 

The Eastern Carbon Company exhibit their well-known 
dry cells. This year, however, the company have brought out the 
Eastern gas engine cell, which has been adopted, as being espe- 
cially suitable for gas engine work. 

The National Carbon Company exhibit the Columbia dry 
cell in all the standard sizes as well as their reserve dry cell. 

The American Electric Novelty Company have a line of the 
“Ever Ready” dry cells on exhibition in all sizes; also a very 
neat self-contained gauge light and an illuminated dashboard 
clock. They also show a hand calibrated volt ammeter. 

Herz & Co. show a very complete line of ignition sundries, 
including their bougie Mercedes plug; also a line of French coils 
and batteries. 

The Uncas Specialty Company exhibit a good line o1 


‘ timers and distributers. They show a special ball-bearing roller 


type of timer which is fitted with a supplementary ground con- 
nection for use on high speed motors. 

The Connecticut Telephone and Electric Company show 
their regular line of coils and switches and ammeters, and also 


' their coil testers. They have, in addition to their old line, how- 


ever, brought out a timer and also a combined timer and dis- 
tributer, both of which fairly bristle with new and good 
points. 

The Autocoil Company show their line of multiple unit 
coils: This year they have brought out two novelties. One is 
their Ammeter Autocoil, in which the ammeter is always in cir- 
cuit while the coil is in use and which reads by hundredths of an 
ampere to one ampere. Tlie other is an ingenious foot-operated 
switch to change over from coil to magneto ignition. 

The T. Alton Bemus Company show a line of their double 
ball timers, both singly and combined with their secondary dis- 
tributers. _ 


Heinz Electric Company.—One of the most interesting cojj 
exhibits, both from the spectacular point of view and utilitarian, 
is that of the Heinz Electric Company. The most noticeable fe: ‘ure 
to the casual visitor is the demonstration board on which are 
mounted Geisler Vacuum tubes, spark gaps of various leicths 
and various pieces of apparatus for comparative tests of the merits 
of different coils. One very interesting thing on this board is a 
thermometer through which the spark from a coil could be 
switched and the comparative rise in rapidity of the temper::ure 
noted. Another is a so-called frequency indicator which shows in 
a very graphic manner the comparative rapidity of various 
vibrators. In the line of coils this company is making quite a 
number of special styles for various types of magnetos. 

The Atwater Kent Company show their line of switches 
and ampermeters. They also show their so-called spark gen- 
erator. This is nothing more nor less than a combined coil, dis- 
tributer and timer mounted on the dash. The construction of 
the timer is, however, somewhat peculiar. It is operated by a 
system of springs and is so arranged that it gives the same time 
of contact at high or at low speeds, and in addition it is so 
arranged that it cannot by any possibility short-circuit the bat- 
teries with the switch closed. 

Pittsfield Spark Coil Company.—Perhaps one of the great- 
est surprises in the ignition line to those who were not in the 
“know” was the appearance of the Pittsfield magneto, made by 
the Pittsfield Spark Coil Company. The workmanship is of the 
best and the design good and substantial. All the working parts 
are completely inclosed, but readily accessible, if need be, for 
inspection. The armature is mounted on Hess-Bright ball bear- 
ings. The machine is of that type having both the primary and 
secondary windings on the armature. The whole machine shows 
careful attention to minor details in its design and gives promise 
of good results. This company also show their regular line of 
coils and ignition equipment, which is practically unchanged. 

C. F. Splitdorf Company.—This company show both high 
and low-tension magnetos. In the former case they are of the 
high-tension type, with both windings on the armature. For auto- 
mobiles there is exhibited a complete combination coil and mag- 
neto system, including coil and switch. This company also show 
a line of lock switches operated by keys of the Yale type and 
also a new mica plug which contains some good structural points. 

Lavalette & Co. have lately acquired the United States and 
Canadian patent rights of the Eiseman magneto. At this exhibit 
are shown magnetos suitable for the largest stationary engines 
down to those for single-cylinder motorcycles, as well as eight- 
cylinder cars. The Eiseman magneto, as is generally well known, 
is of that type which employs a separate coil or transformateur. 
The latest models of this magneto have several quite novel 
features. One of these is the advancing of the spark by rocking 
the magneto bodily about its armature, and the other is the 
employment of a grooved side cam which gives a positive motion 
to the circuit breaker lever. This machine is, perhaps, the best 
known in this country of any of the foreign magnetos. 

Arc-Spark Manufacturing Company.—One of the neatest 
things in the spark plug line is the W. E. B. This plug has a pecu- 
liar contour and a knob of porcelain projects beyond the she'!. 
This knob, of course, can be more readily cleaned than the ordi- 
nary plug, in which the insulator lies wholly below the shell. 
Below the shell the porcelain has a couple of corrugations, which 
tend to heighten the soot proof effect. 

The McQuon Timer and Distributer is also on exhibition. 
This timer is of the type which gives the same time of contact 
for the spark regardless of engine speed and is used with a no»- 
vibrator coil. If it is turned backwards the circuit will not »¢ 
closed, and no matter what position the engine is left in the b:t- 
tery will not be short-circuited. , 
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HOW THE ROAD AHEAD IS LIGHTED 


By HOWARD GREENE. 


Atwood Mfg. Co., Amesbury, Mass.—During the past year 
the entire line of lamps manufactured by this concern has 
been remodeled and many improvements introduced. The 
types shown include barrel- and bell-shaped gas headlights, 
square side lights and round side lights and tail lights, some 
of tne gas lamps having brass beads projecting beyond the 
glass and some having beveled glasses projecting beyond 
the beading, the latter having a very attractive appearance. 
Searchlights are fitted with Mangin lens mirrors and with 
Bausch & Lomb lens mirrors. Two styles of acetylene gen- 
erators are shown, one having a round body and the other 
a square body; both are water jacketed. 

Badger Brass Manufacturing Company, Kenosha, Wis.— 
A complete line of the well-known Solar lamps is shown at 
this company’s stand, including lights for every part of the 
automobile where a lamp is usually needed. Solar search- 
lights are made with Bausch & Lomb mirror lenses and are 
substantial in construction, no solder being used to make 
the joints. The Solar acetylene generators are made round, 
and the brass shells are without joint or weld. 


R. E. Dietz & Co., New York.—At this stand were shown 
not only acetylene, oil, and electric lamps for automobiles, 
but also lamps that could be used interchangeably for any 
source of illumination by merely changing the burner attach- 
ments. Hinges and catches on all lamps have been made 
heavier and stronger, as well as neater in appearance. All 
the Dietz acetylene lamps are now of the barrel pattern. A 
new acetylene generator is shown, having a capacity of five 
pounds—three pounds more than the smaller type, which is 
also on exhibition. A particularly attractive square lamp— 
a type that is becoming very popular, especially for limou- 
sines and other closed machines—is shown. This is an oil 
lamp, but, like all the other Dietz oil lamps, can be used 
for acetylene or electricity by changing the burner attach- 
ments—a very simple matter. 

Edmunds & Jones Manufacturing Company, Detroit, Mich. 
—Acetylene and oil lamps of all automobile patterns. The 
E. & J. acetylene lamps in the smaller sizes are made in 
barrel form, but the larger lamps are made with bell-shaped 
bodies spun from a single piece of heavy brass with securely 
tiveted fastenings. A feature of these lamps is that all the 
lenses are recessed, a heavy bead projecting beyond the 
glass and protecting it to a great extent from accidental 
knocks. Some handsome bullet lamps are shown. The 
E. & J. acetylene generator is of the type in which the water 





SOME REPRESENTATIVE LAMP EXHIBITS IN THE GALLERY WITH THE FISK TIRE EXHIBIT AS A CENTER SETTING. 


and carbide chambers are in a cylindrical casing; this is 
turned when gas is wanted so that water can run into the 
carbide, and when gas is not needed any longer it is re- 
versed, so that the carbide is above the water. 

Gray & Davis, Amesbury, Mass.—Here are shown automo- 
bile lamps of all kinds, large and small, headlights to show 
the road far ahead, sidelights, and tail lamps. Also gener- 
ators for use with these lamps and all necessary lamp fittings. 
This concern thoroughly understands what the automobilist 
wants, and is prepared to take care of these wants in a satis- 
factory manner. 

C. T. Ham Manufacturing Company, Rochester, N. Y.— 
This concern manufactures high-grade oil lamps exclusively 
and shows a full line of its “cold blast” headlights, side lamps, 
and tail-lights. Among the new models is a very handsome 
square lamp which is designed to combine the beauty and 
elegance of French models with the illuminating power and 
other good qualities of the Ham lamps. A new tail lamp, 
the Monitor, is similar to the cold blast Vigilant tail lamp 
except that it is fitted with a new combination lens of the 
corrugated type. A safety locking device consists of a 
bracket with a groove cut in the prong and a key screwing 
through the socket on the lamp and catching in the groove, 
holding the lamp securely at any angle desired. 

Rose Manufacturing Company, Philadelphia—A compre- 
hensive exhibit of the well-known Neverout lamps is shown 
at this stand, but perhaps the most interesting feature of the 
exhibit is the Neverout invertible safety gas producer which 
will supply sufficient gas for from one to four lamps. There 
is no gas under pressure, and no danger of explosion. The 
producer is mounted on trunnions in a heavy brass bracket, 
and when putting in water or carbide there is no necessity 
for removing the hose or tubing. A patent gas purifier is 
attached to the exterior of the producer. A very interesting 
feature is the use of carbide cartridges—metal cases of the 
right size and shape to insert in the producer and containing 
exactly the right quantity for a charge. 

Manhattan Lamp Works, New York—The Manhattan 
Lamp Works, having been unable to secure space at the 
show, but desiring to exhibit their product, found a splendid 
location at the Hotel Belmont, opposite the Grand Central 
Palace, where the show is being held. Here are shown sam- 
ples of the very complete line of acetylene gas headlights, 
side lamps, and oil, tail, and side lamps of many patterns, the 
exhibit being a very complete one. 
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CONCERNING WHEELS AND BEARINGS. 


Timken Roller Bearing Axle Company, Canton, O.—The 
Timken Company has been busy evolving new features during 
the past season, and its exhibit shows many new forms of the 
tapered roller bearings for 1907; a special supplementary catalogue 
is devoted exclusively to these new features. Among the particu- 
larly interesting exhibits are the bearings worked out for steering 
pivots and for the steering gear, including thrust bearings for 
the steering gear and for the pivots, notably of the Lemoine type. 
This concern manufactures and exhibits a large variet yof axles 
and hubs, complete with driving gears, steering knuckles, and so 
on, making a particularly interesting collection to the manufac- 
turer of automobiles. 

Turner & Fish Company, Chicago.—This company exhibits 
a number of models of its Indestructible steel disk wheels suitable 
for automobiles of all classes, from light runabouts to heavy 
trucks. Hubs, rims, and tires of various standard makes are 
shown applied. Wheels are shown rotating at speeds represent- 
ing various numbers of miles per hour, so that their appearauce 
in actual use can be judged. The exhibit is an interesting one. 

Hess-Bright Manufacturing Company, Philadelphia. — A 
very large and complete exhibit of the well-known Hess-Bright 
annular ball bearings is shown, in charge of Henry Hess. “We 
have nothing new,” said Mr. Hess. “The only changes made 
are of a kind that do not usually come to the notice of the public— 
improvements in manufacturing processes. The quality of steel 
used has been improved, and the material is so hard that we 
have been forced to use our very best efforts to work it. But 
notwithstanding this, the most expensive part of the work of 
manufacturing our ball bearings is the inspection of the balls, for 
each ball is inspected and calibrated 22 times, and in the case of 
some bearings 28 times, by hand, in addition to the automatic 
mechanical measuring.” 

Hyatt Roller Bearing Company, Newark, N. J.—Front and 
rear axles, countershafts, hubs, transmissions, and other types 
of bearings were shown fitted with Hyatt flexible roller bearings 
of the spiral type, these bearings being used on a very large num- 
ber of American automobiles. During the past year Hyatt bear- 
ings have been specialized and special forms have been adapted 
to various classes of work; the results are shown in the large 
exhibit. A new outer casing, or sleeve, for heavy duty, has been 
developed, and this is furnished when ordered. It is of steel and 
is finished accurately all over by grinding. 

Schwarz Wheel Company, Philadelphia.—This exhibit con- 
sists of a collection of wood artillery wheels for automobiles, 
made on the Schwarz system, and of parts showing the method 
of putting the wheels together. The spokes are tongued and 
grooved in a peculiar way at their inner ends, and are put together 
one at a time under pressure, the whole set in each wheel being 
thus locked together solidly. So secure is this locking that no 
hub flanges are needed in manufacturing the wheel, the spokes 
holding firmly together and keeping the wheel true. The flanges 
need not be fitted until the wheel is actually to be put on its axle. 





LUBRICATION IS A VITAL QUESTION. 


A. W. Harris Oil Company.—This exhibit includes a large 
line of lubricants, both liquid and solid. A novel method is em- 
ployed for demonstrating the qualities of the various lighter oils; 
each is fed to the bottom of a glass tube filled with water, arising 
in globules of uniform size and regular intervals. The oil is 
then allowed to escape in a slow stream down a shallow gutter 
in a sheet of tin, showing the evenness of its flow. 

New York and New Jersey Lubricant Company.—A change- 
speed gear running in a glass case serves to show the quality 
of the non-fluid oils manufactured by this company; each gear is 
covered by a semi-liquid film of lubricant, adhering to the teeth 
and flowing smoothly into every interstice. This lubricant is 
not a grease, but a fine mineral oil, so treated as to maintain a 
certain consistency which alters but little with the weather. 
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THE TABULATION OF THE SHOvW. 


It is very apparent, upon anything more than the most «:suaj 
consideration, that there is no more effective means of co:. isely 
and completely presenting the technical and other details .f 
group of automobiles than by a table. 

Such tables have been compiled heretofore, but have |:-keq 
comprehensiveness, so, in deciding upon a table as the means to be 
used in the issue of THE Avutomostte, for listing the features 
of the various cars now on exhibition at the Seventh Annual Show 
of the Automobile Club of America, it was readily conc 'uded 
that no table at all would be better than an inadequate one—q 
feature to be strenuously avoided when undertaking a wor as 
extensive in character as this is. 

The average person who is interested in automobiles is far 
from satisfied upon being given merely price, weight, whee'base, 
horsepower, carrying capacity, and a few other of the most 
obvious or easily ascertainable details. A genuinely intelligent 
interest seeks more. It calls for information on numerous finer 
points of construction, and requires facts concerning the ma- 
terials, dimensions, etc., of a multitude of minor but essential 
particulars. And more than all these, it calls for the information 
arranged for convenient comparison, so that any given detail of 
one car can be readily referred to in connection with the similar 
or corresponding detail of some other car, of the same or of dif- 
ferent type. 

The table given on the following pages represents the most 
ambitious attempt ever made in the history of the industry, to 
compile exhaustive data, comparatively presented, concerning a 
large number of prominent cars. To present the same amount 
of information in any other form would require several times 
as much space, and then would lack the advantage of convenient 
cross reference. 

To understand the table, and to avoid confusion, the parts of 
it on the successive pages are to be considéred simply as one 
long table, each line clear across it being devoted to the details 
of one particular car, given by means of nearly two hundred 
entries. The headings and sub-headings over the entries indicate 
the specifications to which these refer. A clearer idea of the 
scheme of these headings will be gained by reference to the tabu- 
lation of headings given in the left column of the next page. In 
this tabulation it will be noted that there are six ranks of head- 
ings, though in the table proper the highest of these is left 
off or reduced to lower rank, to’ save space. 

Though the utmost pains has been taken to insure the correct- 
ness and completeness of all the data, it is not impossible—because 
of the shortness of time and the amount of work involved in 
compiling—that a few errors may have crept in in addition to the 
occasional lack of information on certain cars under certain 
headings. Nevertheless, the substantial completeness of the table 
is obvious. 

As for such errors as may exist we shall be pleased to have 
them corrected by any one interested enough to point them out, 
since it is possible that we may republish the table in some other 
form in the near future. Also, we wish here to express our thanks 
to the manufacturers whose ready response to a request for data 
has made this tabulation possible. 

To those who wish to preserve the table for permanent ref- 
erence a very good suggestion is that it be pasted up in one long 
line—about ten feet long—on a wall. By securing two copies of 
this issue of Tue Automosme both sides of each sheet can be 
had for pasting. 

Cars, the names of which are marked by an asterisk (*), are 
steam .cars, and those marked with a dagger (7) are electrics. s0 
the data for these cars is not to be regarded as closely fit:ing 
the headings, where .it has to do with the power plants. 

The section of the table below the strip of white space re! tes 
to cars on which data was not secured until just before | 32 
AUTOMOBILE went to press, and consequently is less complete than 
the first section. In both sections of the table the cars re 
arranged according to price, the lowest-priced at the top. 
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Maxwell........ RL | 825/ 1,150) 14, 72| 56) 18 |Four 1,000} 150) 1,500 
7 ae N | __ 1,000} 1,600 10} 86 56 | 14 |Four 1,200} 200! 1,600 
Torbensen...... im co See 18 86 56 | to |Four | 1,000) 300} 1,200 
Maxwell........ HB | 1,450! 1,700 20) 86 | 56 | 15 |Four 1,000} 100} 1,600 
Logan O 1,500] 1,600 20 86 | 56/| 18 |Four I,200| 150) 1,900 
ER  n5.0 5 0 0: LM 2,000] 1,800) 26/104 54 Four I,200| 120) 1,800 
Lambert H 2,000]. .... 35-40) 105 56 Four 1,000] 100) 1,500 
RS jen 2,250} 2,100) 24110 564; 18 | Pour I,100| 120) 2,900 
INS hated a «whe ctéWie's.s 2,250) 2,275) 24/1084 sot 18 | Four 1,100) 120) 2,600 
Grout 1907 2,500) 2,600/30—35).-- - 56 | to |Four../|..... 150 1,600 
SE B 2,500] 2,300 30\ 102 56 | 15 |Four 900! 150) 1,400 
Se Q 2,500) 2,448 24| 107 56 | 15 |Four 1,000) 75) 2,000 
Lambert 2,500|)..... 35-40) 106 56 Four 1,000] 100) 1,500 
ere M 2,500) 3,750 30| 108 56 8 |Four 900] 150) 1,200 
Marmon C-7 | 2,500) 2,150 24| 96 56 | 18 |Four 1,100} 160) 1,750 
St. Louis 18 2,500] 2,400 35/108 56 | 15 |Four I,200| 120) 1,650 
Wayne. N ¢ 28500) 2,400) 30-35) 106 56 | . Four i ees Pree 
Wayne.. K 2,500) 2,200 35\102 56 | mp Ne Pee a? Se 
as CW! 2,600) 3,500, 30/102 56 | 8 |Two 800] 150) 1,200 
Pennsylvania 7 | 2,800] 2,550 35111 56 | ts 'Four 1,000] 100| 2,000 
Tas hire teas K | _ 2,800) 2,600 40| 120 56 |....|Four 1,000} 100} 2,500 
St.iouis....... 19 3,000} 2,600\45—50/ 116 56 1s |Four 1,200) 120) ft, 
Atlas... aed B 3,200) 6,000 24/114 58 6 |Four 300| 160 
American.......|.... «++| 3250) 2,300 40) 106 56 | 16 |Pour 1,000] 120) 1,300 
NE ORT | 3,250) 1,600 40\/116 56 16 Four 1,000) 120} 1,300 
Berkshire....... D 3,500) 2,800 35118 56 Four 1,000} 100) 1,400 
Commerce...... 17 3,500) 4,000 30/1c9 56 10 | Pour 800! 150/| 2,000 
Marmon........ F 3,500) 2,850 35\104 56 | 14 |Four 1,000} 150] 1,700 
MD ec KivKade's R 3.500} 2,800 50/117 56 -|Four..||..... POPP Pr 
SIDS ios ce cee Me Fete Ace Rear: 50\102 g6 | 06 Teil ..ccsthevasles cin 
Se XVIII 4,000) 2,600 so\11s4 56 | 15 |Four 1,000} 150] 2,000 
Craig-Toledo Kone 4,000] 2,550 40\112 564 > OU. HevcesctOees itt 
EES G 4, 200} 3,000 50\120 564, 18 |Pour 1,200 82) 2,000 
Am. Mors 1907 §,000]..... 24-3 2|106 564| 14 |Four 1, 200) races een 
Harrison Cc 5,000] 3,000 40/123 54 | 18 |Four goo| é| 1,600 
Am. Mors 1907 6,000) 3,400|40—5 2/120 564 12 |Four 1,050]... | oa Wad 
_. eae ti 6,000) 3,500 75\138 564; 18 |Four I, 200 82) 2,000 
SES <5 wel sbi a xd oe eles 4,000 60/|126 56 | 11 |Pour 1,500} 100] 2,200 
Westing ouse. 1907 7,500| 3,750 40\122 56 11 |Four 1,000 100| 1,600 
ING 60340108 on coke phe va obvsachtet | cnbhes tis tenes Four 750| 120| 1,100 
ED Ns6. Sus Ay idaccoh: dkian tenon deca Four 750| 120| 1,150 
Panhard...... Pour 750| 120! 1,150 
| 
Mitchell........ F | $2,000} 2,300 35| 108 562\15 g.|Four.. FP Xe ‘le ° 
eet... ...-. D | 1,8co| 2,200 24| 100 56 |. Four.. wereld Bi . 
Pullman.. S| : ates...) 20} 92).... [POE alle vidal dwells deve 
Frayer-Miller.. 1907 | 4,000| 2,750, 50| 122} 56a\rsg.\Four..||.....|....|..... 
Compound.. M | _ 1,600} 16 16| 962)... oF 5 ae , 
Compound... .. .| L | __ 1,800} 1,600) 20) apes apes perch © Tape Jesselee oe 
pommonne.. X | 2,000} 1,750) op dt Pee Cee SE Re Ape . 
epee... £ | 1,400] 1,400 i ieee te GS ics ices | Cee meee C : 
rite | 1,600} 1,600 20} 90) me eS AR SEY - 
Pullman........ ana. ore eee 9 een .|Four. .| ts Z 
SS fee: Pees ee > Pee ir eS (eet Four..||. l. 
Triumph........ A | 2,800} 2,200 30\ 108 56 16g. I eee ee 
National........ ie coe ee 75| 127|......|20g.|Pour..||.....|....]. 
National........ ae ree SOF BEG < 5. SERPs 0's cle vweleeeee 
pene Fo | 3,000].....| 40 pr |e be | ool | SR a 
Detroit.. G | 1,500! 1,800 22| 96 56 Tin. TOU. Me ccc ele 
Aerocar. F 2,750] 2,700 pee eee, Oe .. | 208.| Four..||.... of 
Craig-Toledo. 1907 4,000] 2,550, 40) 112 s6ajaog.|Four..||_....|....|..... 
Rainier... > | 4,250] 104 35|2400)......|15g.|Four..|| 1,100) 150) 1,800 
Cleveland.. H | 4,000] 104) 35| 24|......|/15g.|Four..|/ 1,000)... .| a's 
Compound.. as I | 2,250! 1,750) 20| 962). ‘ a ee 
Compound.....:| H | 3.750] 2,500) 40 |tt5 | . re [eveelesees 
Am. Mercedes...| ryo7 | 7,500]..... 45) |3279| mm. 0 atelis oka 
B.L.M.........| Pirate 3,500] T 300) 24| 98). an RR ae 
Moore..........| 1907 | 6-8,000] 3,300 40) le pb Four..||. a ee 
Lane...........| 7-5 | 3400] 2,700 30) 11a|......|....|Steam.||. eas Se 
CAs « bade & > | 2,500] 2,300 20| 97 56 |... -|Steam.|) . ide ow sto dds 
Glide... G | 2,500} 2,500 36| 120 56 |18g.|Four..||..... ag a nate & 
Glide.. rae ae 3,500} 3,000) ee NS .|Four..||.. ORR age 
Gs he cuanss of ms 4 nghey. ee. 36| 103) 56 | 6g./Four..||. BA ‘ 
White Tiles Me vdsleicece Ls BO SES aces al .|Steam.|| . sleet bbe 
Reo.. 1907 I 1250) I, 1850) 16- 20; 94 56 | Te ae Jovscleceee 
Ea ee 1907 675) 1,000! 8-10) 78 56 | PORE Hiei chase Chistes 
Zust.. | 1907 8,500] 1,800 40| 118 56 | .|Four..||1,100/... .| 1,300 
Stoddard-D’ton..| H 1,750] 1,400) 18} 88 56 | 16 |Four..| 1,200] 100) 1,800 
Deoddard-1 D’ton..| F 2,500] 2,500; 35) 105 56 | 16 |Four..|| 1,000) 90 1,700 
Lansden.. ia. 2,250| 1,950).....| 90 56 CRs 4 we SA pa 
ohnson. . | 1907 2,500] 2,800} 30| 112 56 | or tl 1,500 
artine. 1907 7,000} 7,000] 28—32).... 56 . -|Four. .|| 1,900)... .]..... 
Amer. Truck... . B 4,500| 8,040|3 2-36) 11 8} 62 |....|Four..|| 900)... .| 1,200 
Moon ot @ 3,500| 2,600\30-35| 110) 56 |....|/Four..|| 1,200] 100] 3,000 
C.G.&V.. -+| 1907 6,500]. ....|14—28]) rroj}......| ro |Four.. 750| 300] I 000 
English | 1907 8,500} 2,850 45| 114 55 Four..|| 650 «| 1,000 
English Daimler.) 1907 7,500] 2,850 35| 114 55 Four. . 650|....| 1,000 
English Daimler. | 1907 »500| 2,850 30| 114 55 Four.. 650]. ...| 1,000 
ahave.......| 27 10,000] 3,000 | ae Fee 1 See Oe ovesa 
ion.. te 2,000] 1,825 22| 100 56 -|Four..||.....| 600] 1,200 
Austin. . .| 1907 4,500] 3,300} 60) 116 fe .|Four..|| 1,100} 120] 1,500 
Carter-Car...... | A 1,350) 1, 20] 94)...... ee SEP Pee Sees 
Moline......... A 2,500) 2,650 35| t20)...... Four..||..... dee 
. 1907 4,006] 3,000 40} 120)...... aa aD Pe Wes 
Pungs-Finch... $ 2,000) 1,600 24) Iroj...... 5 G's éa%'e 
Pierce- e. D 2,600]..... 40}. 106)...... Se oe eee Me 
Rambler........ rey ie, 14] 90 56 OVI MEd ba0ehe os/die $0% 
Crawford. E 2,000]. .....]. oe dol BOO cu-ees PMPs 2 ike tothe ese s 
I RE -| 8,500] 2,000 40) ‘126 55 Four..||} 900) 200} 1,300 
Frontenac. Cc BeHOO} BBO 6 os ch sels ese cdecs. FPour..|| 900|....)..+.. 
Wee's 25 2,500)..... 35| 112 56 | eee ee ros 
Deere...... A 2,§00) 2,500 30] 110 56 tT EE peace 
Itala...........| 1907 7,000] 2,500 35| 104 55 Four..|| 900] 150) 1,200 
PE Perey re tee RSs See Pour..||..... jul otens 
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| | | | | | ™ —<— 
3 | | | | § 3 t 
2 He ade at wd E es 
g gf § Fe we Be Bee : 3 E 
Zz & ie; a | ee | Pp a & F f° = 
1. Oe. Runabout. .| 2 Tia |None....|Wood.../Leather. |Maroon.. |Individual. Qetagonal Tools Nak ei tbsneeas cee eiseiwess |Plowshare. ___, << 
Holsman....... Runabout ee PE ee |B’gy Top| Wood. ..|Leather. |Black...).......... |Squa: 2 Lamps ee. | zeae » Sept ag La aye \Leather.... °° Ford .. 
Maxwell....... Runabout 2 cori dies None... .|Steel.... |Leather. |Green...|Optional . . Half R'und| \3 Oil Com arden wna nabidckey SR Holsmé 
ON EES Commercial |...) 52. 0cccceelecssvses |\Wood... Panta’ te.|Optional |Single..... {Round Top) 2 Side, 1 <p - a Se ; Maxwe 
Torbensen..... oN EES REPRE RR SOS SEAN Eecnn £06hs 0s 0c uls vices es slenses sss eslsconnssweOhveistters Sosnesedevusvestneseciicclescs.....,.... ‘ 
Maxwell....... Touring 5 ‘Side Ent’ce}........| \Steel....) ‘Leather. Green... |Single.... .| Half R’ ‘und! |3 Oil Lamps, Horn, Tools............. \Metal.......... Torben 
eS PES Runabout i RE S B’ gy Top) |Wood...|Leather. |Optional Individual.|Round Top|2 Side Lamps, 1 Tail Lamp, Tools.. -|To Running B'd Maxwe 
Wisits Ses Touring 5 \Side Ent’ce Cape H’ d|Wood...|Leather. |Blue....|Individual.|Pentagon..|5 Lamps, Horn, Generator, Tools...... .. Po Running B’d 
Lambert....... Touri 5 \Side Ent’ce ae "| Wood, ..|Leather. Verm’l’n |Individual.| Roun Top) 5 ames. Generator, . aah /To Running B’d Dragor 
Premier........|/Runabout 2 Feehan nals ¢ hub as .|Wood. . -|Leather. |........ Individual.|..........| |5 Lamps, Generator................. ITo Running Bd Lambe 
Premier........|Touring.....| 5 |Side Ent’ ce| Peers ee Wood...|Leather. |Red.....|Individual.|..........| is Lamps, Generator................. |Plowshare.. ... Premie 
ee Touring.....| 5 ‘Side Ent’ce|Cape H’d| Wood... .|Leather. Optional Individual./Oval......| \4 pames, } eared Top, T’ls, R’be R’]) |To Running B’d Premie 
1 eee Touring 5 |Side Ent’ce) \Cape H’ d| Wood. ..|Leather. (Green. . . |Individual.|Oval...... MG, SDONUNROON, 15.0 's'0 52,00 dalediccie To Running B’d Grout. 
asin ag 0-4 Touring 5 |Side Ent’ce|None....|Wood...|Leather. Optional |Individual.|H’ POct? geal Lamps, Tools, Rakclpocatoen, etc. .| Wheel- Housing, Dorris. 
Lambert....... \Touring.....| 7 |Side Ent’ ce) \None....|Wood...|Leather. (Green. . .|Individual.!.......... FS emia, TOO... ssc. e's .|Metal....._. ‘¥ Smith. 
Ss 6 ovat Truck...... is bbha ba chdaba les Viwe he Wood...|Pant’ote. Optional |Single.....|.......... ~ Side Lamps, 1 Tail Lamp, Tools...... a » « an Lambe 
Marmon....... |Touring.....| 4 \Side Ent’ce) Oty ..|Al’m’um |Leather. |Green. . . |Individual.'Oval...... 5 Lamps, Generator, Tools............ {To Running B’d Logan. 
St. Louis....... EOS. AE ES Side Ent’ce/None... .|Wood.. .|Leather. |Maroon.. |Individual.|Round Top| - Lamps, Generator, Tools, Horn..... {To Running B’d Marmo 
, [Touring.....| 5 |Side Ent’ce|........ Al’m’um |Leather. Carmine Individual.|.......... |5 Lamps, Horn, Tools, Generator...... ae St. Lot 
Weems. vcs cae /Touring.....| 5 \Side But'ce s bewe'sed Wood. ..|Leather. |Black...\Individual.|.......... Lamps, Generator, a 608 052.6% <9; | SRE Wayne 
BRB 5 0 96 800 iTruck...... s vied tice wabhee Wagon. .|Wood...|........ CG Pe eee, Err mame, MOU, BOONE, 55. .40+s.ce0ssc},...... + ony Wayne 
peagevivenin -|Touring.....| 5 Side Ent’ce ICape H’d| Wood. . . Leather. Optional |Individual. Round Top! 5s Lamps, Generator, Tools............ Metal esa Atlas. . 
eagevcsese Touring... . “| 7 \Side Ent’ce|Cape H'd Wood. . . Leather. Optional |Single.... . Half R’und|3 Lamps, Gas Lamps, Brackets, Tools. |To me ing B’d Penns} 
St. 5 oe a a RR Be ie: aa ees RETO SE pe Green. . . Individual.|Round Top|s; Lamps, Tools, Generator............ |Plowshare...... Ford. . 
pO RS Pe iTruck...... heed | ivvesd sts (Canvas. .|Wood...|Leather. | Yellow. .|Single.....).......... 2S OARS ae a St. Lor 
American......| eee, OF ee BS eee ee ena \Steel....|Leather. Yellow. .|Individual.|Round Top 2 Gas amps, Tail Lamp, Gen’ator, T’ls| Wheel H. ing. Atlas. 
American...... Touring -| § |Side Ent’ce|Cape << d| Wood. ..|Leather. Green... \Individual.|Round Top|s5 Lamps, Generator, Tools............ {Wheel Housing. Americ 
Berkshire......|Touring.....| 5 |Side Ent’ce None....|Wood.../Leather. Green...|Individual............ ey ey eee rs ee a Sais % a Americ 
Commerce. .... fEruek..... Fs &dkae hae teas None... .|/Wood...|Leather. White. ..'Single.... . None...... /Tools, Horn or Bell, 2 ee eee ; Berksh 
Marmon.......)|Touring Ag Side Ent’ce| None... .|Al’m’um |Leather. Green. . . |Individual.|Octagonal. | 5 L’ps, Pres’lite, S’k Ressthauh. Tools. ts Rani g B’d Commi 
Wayne........ ouring | 7 |Side Ent’ce}........ Wood... Leather. |Black...|Individual.|.......... |\5 Lamps, Tools, Generator............ \Metal......... Marmc 
7— hasieieioeedie eee at) ak ee Pees eee = Wood...|Leather. Brown. .|Individual.!Round.. -|5 Lamps, Tank, Tools................ EE iss coal Wayne 
acd aaah oi |Touring.....| 7 Side Ent’ce ad H'd| babe -|Leather. Green... Individual. Round.....!5; Lamps, Presto Tank, Toois.. aes 6 woe Acme. 
Crate Toledo. . .|Runabout él DR Aas es eesces |Al’m OLS RE SEES, EO SO PE, Er RPO Ee a eee erie Ore Pee Acme. 
smn bochil | Touring | 7 ‘Side Ent’ce Ooneraal Wood... .|Leather. Optional |Individual.|..........|5 Lamps, Pres’lite Tank, Tools, etc. Optional. aide Craig * 
Am g = bw saa |Touring. -| 7 \Side Ent’ce|........ Wood. ..)Leather. Optional Individual. Square... . : Lamps, Gen’ator, Tools, H’n, S. Abs./To Runnin g Bid Welch 
Harrison....... |Touring.....| 7 |Side Ent’ce\Cape H’d|........! Leather. |Optional |Individual.|D’ble R’nd.|5 Lamps, Prestolite Tank, "Tools. . iTo Running B’d Am. M 
Am. Mors...... ‘Touring al 7 |Side Ent’ce/Exten’on|Wood.../Leather. |Optional Individual. Square... . |5 Lamps, Gen’ator, Tools, H’ n, S. Abs. \Steel........ Harris 
ORI, ea Optional... . 7 |Side Ent’ce Optional | |Wood. . . |Leather. Optional Individual.|.......... 5 Lamps, Pres’lite Tank, Tools, yee. .|Optional...... Am. ¥ 
Am. Napier....|.....-.se0 | 7 |Side Ent’ce Cape H’d| |Al’m’um |Leather. Green. . . |Individual. Round... ..|; Lamps, Prestolite Tank, Tools. . -|Plowshare....|_ Welch 
Westinghouse. s Nate baie sa oa: aE RE ARNIS LOU GGA Akl ian phy ots ogo siatAieas Forte wets er coca hel bee SoaR ode a iiaad vob n es hicks... et Am. N 
GES i ng RERRE SUE fo PUES sees CERES TAS SERA GS (Sep PRI FEE: PREC Ia SMAa eRe IE Stam Steen ee Ake see mn ee tee Westis 
Panhard iy rence Limousine Side Ent’ce}........ Wood Cloth Green Individual. 'Square....|5 Lamps, Generator................. Wood Panha 
Panhard....... NUR ee Bea atus eerie <8 tay CS PCRS Sale San Pian lees des) icbea vet eh in Hidss ieee Usb ORS eee io ilens co Cavin ovnncLedor dus tes sce... Panha 
Panha 
Mitchell....... Touring 5 Side Ent’ ce| Seat Gis e Wise ails Gad wie « aie ERE Pie eee baw Money ee Ss Lampe, Toole. ......66.0cceveee -|Plowshare...... Mitch 
Mitchell. ......| Touring 5 |Side Ent’ce|None....|........ BR eee tamer: lindividual. aie" niee x SEE eS ey Plowshare Mitch 
Pullman....... Touring.....| 5 |SideEnt’ce|........ eetetoe’ Pe Pa Individual.|........ Ce EE SAS ee ee . {To Running Bd Pullm 
cempes-Biler.. -[LOuring.....| 7 |Side Ent’ce|........).....60% Leather. |R’dorB’k)..........)...0005. SS Ea mer |Frayer-Miller. Fraye 
Compound...../Touring.....| 5 |Side Ent’ce|........)........ PEE Te Sere! Ee ey een aie: Cae agne Ghatdpaidi des esiadbnng ches ok Ph a-c's's-s « 2 Comp: 
COMABRIENE. 555 0h 6 Rs books ee ee eee | PR a inn 5-83 ie pth ahaa ka vad Sao hee rasa LA Rahs Was bel ake we a 0d ddalucaas' 2 Se i Comp 
Compound. .. :|Touring... ip Side Ent’ce|........ Leite vba be bb uhh dd PO Lag Wing SOR a ties & Saas wa bike Mat dikasich Sana dens» «vs uaa cnaeee® rer: Comp 
Compound..... NOS osh 8h SOW Gia o Fon oe NE 5s 5 + hah ess o0's FSM etlns CEES Se eae LE oh EE pape roe Me") a a a Com 
SRF MPa i Pre MF PRETO R OS ER Seatetae Ree rate ‘Blue. . .|Individual.|.......... NS 555s nv a 5 0h 4M « ba lPigwahare onal Mi 
Pullman....... |Touring.... .| |\Side Ent’ cel eT ROY Pees Rees Pr mA pa Tt Sk mm FP MD Sos aes O58 Seek wee 8 |To Running B’d Pullm 
ullman |Touring 7 \Side Ent’ce| \Cape PME Saas 5 ec hOAS 0. 4.4:05 La Xin CUO R SG ea Wied eniolnn iow eo Be ES ar ae To Running B’d Pullm 
ss soda) xh cakes PE RAE OSS Be SR, aaa eT See ae Sa a SS a er To Running B’d Trium 
National....... Touring 7 ‘Side er |Al’m’um |Leather. |Carmine |Individual.|.......... 5 Lamps, Horn, Tools................ |To Running B’d Natio’ 
National....... Touring 7 |Side Ent’ce|........ Al’m’um |Leather. Carmine Individual. eee [Pall Boeistpemant...... 6.5... 0. ccs ess {To Running B’d Natio 
National....... | Touring 5 |Side Ent’ce}........ |Al’m’um |Leather. |Carmine |Individual.|.......... Pa i5% s.clede Ve wd tere ocs Plowshare...... Natio 
a | Touring 5 |Side Ent’ce}........ letinis wai NL, TIED, 29-GE oS -eitc gant bared hired s SS SESS Tae Detro 
Aerocar.. -| Touring 5 Side Ent’ce| atiwig Cail Searne yo BEES Ser PSR ee tS o> ae nade facades ci matkbowee* vs aed Pe Ranning B'd Aeroc 
Craig- SN i gether ee Ey PPO: 3 _ 3. | ES Pe ai'o5 Suave Round... .. PE SIR I ae oe aa. en Craig: 
So Touring 7 |Side Ent’ce| 4 eg PEE RSEEy POC os, Lamps, Horn, Tools................ To Running B'd Raini 
Cleveland...... ROMNG Ss 6s) 9 live choose (COpO ER GAN mum |... .ciclecccces-s Ne Ge oo CEE EOS BSS bob lietenn kewew seen ss \To Running B'd Cleve 
Compound..... |Victoria....| § Side BORER EONS BAS RRS ENACT SPS ERE SS 16's youn SRR RN par ne era ( see Comp 
d. RR RS Tee, PIT Soiree ha Sacha so h Los \ vcard ie Sheas fos cee CL Sone ce a die bee's os Comp 
Am. Mercedes. .| Touring 7 Side Ent’ce . |Optional | SRY AR ewadl seth ke Vee hadi nia bes eee cet ahne pd «tise cees Piowshare.. Am. | 
adod |Runabout 9 Persea an ve Et S601 © Chasen oftES 084-48 atid CEPR AEE che hiie's es oil o + <> om HdUEad DES ob 0606.86 We. hou neds cdhewdldecceces B. L. 
eer eee /Touring.....|....|Side Ent’ce Optional |Single.....|.......... ls SERS Oe Moor 
Lane .| Touring | 9 Sem Ent’ce Wi Leg eae Spiraea F 1s Lamps, Horn, Tools................ To Running B’d Lane. 
SR Ss vig apse | Touring | gs de Ent’ce . |Optional [eaate Pk ieee |, RR ES Tea ee ed aa 'To Running B’d Lane. 
SO) ee Touring Cae ‘Side Ent'ce Te eee De PURE Teepe oy oie NES aR EST: |5 Lamps, Horn, Tools................ SEM sce scene Glide 
ER et: Touring |....|Side Ent’ce ‘39 PEFR Rie mere | ale k be Gialks wa aoeesd bite EES OS ESOS SS Se Glide 
Cas wv b:0 cou’ | Touring | § |Side Ent’ce " SS Te ee ae pO On bs SEX PORES tar ener Nee |s Lamps, Horn, Tools................ To Running B’d Glide 
ARES |Optional | 7 |Side Ent’ce ; . ‘Optional | D ieQtobin Miche acs aka otine ‘Compl aad nth on clas unceiigithts To Running B’d Whit 
ibwts sic c eal \Touring | § |Side Ent’ce .|Optional |Individual.|..........|5 i moe. Hoen, Tools... .. .. Pero . (To Running B'd Reo. 
RRS Runabout. .| 4 |Fold’g Seat ‘ Optional \Individual.|.......... 3 AR SS ec St ie: pole Reo, 
Zust..... Cuba wig Touring | 7 |Side Ent’ce Optional |Optional .. Round... ..|5 Lamps, Tools: EN ek "To Running B’d Zust. 
Stoddard-D’ton jRunabout. .| 2 |.......... 3 \Optional | Optional.. -|Round.. me ‘3 Lamps, Generator................. Enclosed Me ~ : Stodc 
| on eatin ton. ‘Tonneau.. is Side Ent’ce \Optional |Optional.. -/Round.. ves EEE Pe ee |Metal Encl: Stod 
nsden. . unabout Whee vaandad a SS Ree POLS Ors ‘ail iri is Be a hg ss  einld wiki Regular.. . Lans: 
FEORERR. « Ce -|Touring... | § |Side Ent’ ce) Optional |Individual.|.......... Gia cers. Oe San lis, o. |To Running B d ohn: 
ne -- Optional... o ned ies Ke bikin oe Individual. | Meee ees RARik SA led sae bie Sse aha w <2 eee: ee rt 
Am. Truck.....|Truck......|....1.......... a = + 
Oe RIES yo eee i ae Qe eae . |5 Lamps, Prest-O-lite Tank.. ...../To Running B'd ce 
G. a" Vv tional .../.... Side Ent’ce IND, Cs. cuca s ehindlog staan (To Running B'd Sh 
nglish [ Sas Be EE RE PTE BRE Th Sea kate Rib RE: 6h tt oh Atco e eaeteormele 5 aoe (To Running B'd Engl 
IIE 551s 5505 (2 ahGhn oe vas id e'sh<as-544n ME Ccd<cocs cclsctccc ccc cece To Running B’d cous 
- English Daimler|Touring..... bo hahts 56 dta bh PULSE Wate. 60 b0S) 60 eld 5 4a el MD « Se aieb lo kb] y </o-u.osa @ hie Wh niee nuckdle + o.0ks oka eco adie pe don nats waiits 'To Running B'd ngl 
Delahaye...... Limousine..| 9 |Side Ent’ce RN FEEL SOAP REDS Sen PP RED /To Running B'd an 
Marion........ Runabout. .| 2 |Side Ent’ce nal. s es Web teiaie ee 2.0 « 05-0 4-0 «to To Running B'd A 
ye ORE SNES 8 |Side Ent’ce Me 5S cae eug aces ou 30 UE (To Running B’d ust 
Carter-Car..... Touring Car.|....|Side Ent’ce ; : a. Fiore og SOY To Runnin B'd oe ms 
Moline........ - Limousine. -| § |Side Ent’ce ./5 Lamps, Generator and Tools.. ...|To Running B’d ¥ 
Wed. «6.2325. Limousine..| 7 |Side Ent’ce ; Lamps, P. Tank, Tools.............. To Running B'd P 00 
Pungs-Finch .. .| Runabout 2 |Side Ent’ce/None..../Wood...|Leather. |Gray ...|Single...../Octagonal. |...................-....... eee. To Running B’d Pies 
erce- ne ouring Car hisesCk ode *  Reawtar’ Generator and Tools......... To Running B'd Ram 
mbler....... Runabout 2D [nce ceeseeeleeseess|Steel....|/Leather. |Red.....|/Individual.|Pound.....|Regular...............0..cccececeee To Running B’d c 
Crawiord...... Tourist..... BEST ET Oy CO eee RS EP BA Sa | RESORT eae Cee eis Cena aid Berk 
Berliet........ .| Limousine 7 |Side Ent’ce din . ‘ pee en! RELIES TOI To Running B’d Pr 
Frontenac....../Touring.....| 7 |Side Ent’ce Rate é mabe 3 -». Optional |.......... Octagonal. i iomes. Prest-0. lite Tank, Tools. ... . iTo Running Bid _ 
Rambler... .... ouring.....| 5 |Side Ent'ce eee ° Ee SPSS eae as Round.. 8 REE OCS RIE Se op To Running B'd ao 
or gue date “Optional -| 7 |Side Ent’ce Cahn gate ivi | ....-|/§ Lamps, Generator, Tools............ To Running B’d Tek 
aichh on kee a ROR ABA TT ee S tre nein | USSD w Sr os Udy web kil soho tarde Ries obs des be ce eines) Se bek .: 
Simplicity... .../Touring.....|....|Side Ent’ce ; Optional Individual. Octagonal. 5 Lamps, Prest-O-lite Tank, Tools. ... . To Running B'd Simy 
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BEARINGS 
2 ¢ 
aa ; 
a3 e 
ak) 4 
t 7 = o s w 
a 3 || 3 § 3 & 
ct - } = ow | 
ne ....ckau \rajr2 ‘Adjustable Ball.|Hyatt Roller. . . ||Artillery.|Hickory. Regular... . 
Holsman....---- |14|16||Timken Roller. . \Timken Roller. . ||Stag’ Hickory. |Regular... . 
Maxwell. . |Adjustable Bail. |Hyatt Roller. . .|| Artillery.| Hickory. |Standard. . 
[ogan..----+++: Iza} 16 |Adjustable Ball.| Hyatt Roller. . . || Artillery. Hickory. |Clincher. . . 
Torbensen...---- 12\12| Timken Roller. . Timken Roller... ||Artillery. Hickory. Regular... 
Maxwell......-+-+|-+|-: |Adjustable Bail. Hyatt Roller. . . || Artillery. Hickory. |Standard. 
[Logan...---+++: 12/16 perenne Dae. pat eee “2 \\Artillery. ope wet o- = 
eee |42\12||Timken Roller. .|Hyatt ...||Artillery.| Hickory. /Clincher. . . 
foakert oohas 12|12|/Timken Roller. .|Hyatt Roller... . || Artillery. Hickory.|.......... 
Premier...----++ \12\12||Adjustable Ball. \Hyatt Roller. . .|| Artillery Hickory .| Regular 
Premier....----- |r2\12 Py ene Bat ade Roller. . Aye ty ors. [pened 
eee 12|12 justabie 1. ‘ 1 ery.| ickory. | Kegular 
—. . oem 12|12\|Timken Roller... Timken Roller..|\......:.|.. sid oeeidimomes'e? os 
12|/12||Timken Roller. . Timken Roller... || Artillery. Hickory. |Oak....... 
Lambert.....--- 12|12|/ Timken Roller. . Timken Roller. .|| Artillery. Hickory.|.......... 
[ogatl.....-+++. 12\12| Timken Roller. .|Timken Roller. .|| Artillery.|Hickory. |Clincher. . . 
Marmon.....--.- 12/12) /Timken Roller. . Hyatt Roller. . . || Artillery., Wood. . - Regular... : 
St. Louis...-.-.- 12|12||Timken Roller.. Timken Roller. .|| Artillery. Hickory. |Regular... 
Wayne.....----- 10|12||Adjustable Ball. Hyatt Roller. . .| Artillery.|Hickory.| Detach’ ble 
Wayne....------ 12\12|| Adjustable Ball.|Cone.......... Artillery.| Hickory. |Detach’ble 
SE, ... sears 14 14|| Timken Roller... |Timken Roller. . || Artillery.|Hickory.|Regular... . 
Pennsylvania .-|.-|| Timken Roller. . \Timken Roller. . || Artillery.| Hickory. |Regular... . 
ay. ... cane 12\12|Standard...... Hyatt Roller. . .| Artillery.| Hickory. | Regular... . 
SES... 0s e5% 12|12||Timken Roller. .|Timken Roller. . || Artillery. Hickory. |Regular... . 
Seay... .senee 14/14||Timken Roller. . |\Timken Roller. . || Artillery. Hickory. |Regular... . 
American........ 10|12 re — 4 none 1 Naa te EE per eal iprewth ae aah ai 
American ....-... 10\12 justable eA co cc sccecs rtillery.|Muickory. Clincher... 
aevishir . éeaske es Hess-Bright. ...|Hess-Bright....||Artillery., Hickory. |Clincher. . . 
Commerce....... 14 14, Timken oller.. Timken Roller... Artillery.| Hickory. |Regular 
Marmon......... 12|12||Timken Roller. .| Annular Ball. . .||Artillery.| Wood. . . Detach'ble 
Wayne.........-- 14/14|| Adjustable Ball.|Ball........... Artillery. | Hickory. |Detach’ble 
Ao 12/12||/Timken Roller. . 'Timken Roller. .|| Artillery.|Hickory. Regular... . 
Acme. 12||/Timken Roller. . ‘Timken Roller. . Pee pol Hickory. |Regular... . 
b1s.6 Alot die:d 5.00 6 6 0-06 She one 00.0 4.0 0-98> © TUUMETY.|. eee eine ee ee nee 
14 Optional....... Optional....... Artillery.| Hickory. |Optional.. . 
12 ea eee-<- y pone ay eR Ag yo nal ot? paper... - 
12||\Standard...... nnular ° rtillery. Hickory. |Detachabie 
12||Hess-Bright....|Hess-Bright....|/Artillery.|........ Regular... 
14||Optional......./Optional....... Artillery. Hickory. Optional... . 
N 12||Hess-Bright....| Hess-Bright.. . .||Artillery.| Hickory. Regular... . 
i .|..|..||Hess-Bright....|Hess-Bright....||........ ickory.|Regular... . 
Panhard........ 18|33||Malicet & Blin. . Malicet & Blin... Artillery.|Hickory.|Regular.... 
Panhard........ 18/33) Malicet & Blin. .|Malicet & Blin. .||Artillery.|Hickory.| Regular... . 
Panhard . 18|33|| Malicet & Blin. .|Malicet & Blin. .| | Artillery.|Hickory.|Regular... . 
Mitchell. REC ae A dss ead eededas wi Artillery.| Hickory.| Regular... . 
pa. ee: TARE EES SE age See SS Artillery.| Hickory .| Regular... . 
Pullman......... 12\12|| Timken Roller. ./Timken Roller. .|| Artillery. Hickory. |Regular 
ed hile: ...|..!..||Annular Ball. ..| Annular Ball. . .|| Artillery.| Hickory. | Regular. 
poun: Fila T PU Caco ak 226 SAO eh d owed cod geeks bo NV CECNSED bss Cibo ered biobe 
SN... WEEDS SI Givie 4s 0 wh 6a Sw Ohdh cnc g Fish ena heed eous clue pheadeehyscpesa eee 
RR a OS | EG Sy 7 aes a | AR AAS Ee 
RA SR Be ep ee Cayo eee ees | Pee eae eS Ae Pre eee 
Mitchell......... | Ee ee a nae po ee Artillery.| Hickory. | Regular 
Puliman.........|..|.. Timken Roller. . | Timken Roller. .||Artillery.| Hickory. | Regular 
Maen oss nies — Roller. . | Rimieen Roller. . porn vad pret pee med 
riump 22\22)|Ball........... * SER SE rtillery.| Hickory. | Regular 
National........ 12\12|| Annular Ball. . .| Annular Bali. . .|| Artillery.) Hickory. |Regular 
National........ 12). .||Annular Ball. . .| Annular Ball.. .||Artillery.|Hickory.|.......... 
National........ 12\12||Annular Ball. . .| Annular Ball... .|| Artillery | Hickory. |Regular. 
Detroit. A Am. Roller... ..|Am. Roller... .. Artifiery. Enceory poe red 
onan NS wacked s es 00 AME Cee Oh eae te rtillery.| hickory eguiar 
Craig- Tole lo.. TI a ae are! eR Eee asiiay ay Artillery.|Hickory.|.......... 
nier . ..|..||Annular Ball. ..|Annular Ball. . .|| Artillery.| Hickory. |Regular... 
ee ..|..||Annular Ball. ..|Annular Ball... || Artillery.| Hickory. |Regular 
pound...... cobs dbo s 06 coos we COG tO ede COORD CO Coolie OO SEE SREN CD PbS éSheecceseeds 
Compound... tet AS pe ft en pt eee Re Ee: Aas, AES ae ey 
an Ne Mercedes 12/12 se pdemt.- ‘ eeee Bata. - ‘ pete ws oe a peter... , 
‘men 12,12 ess-Bright... .| Hess-Bright. .||Artillery.| Hickory.|Det’able. .. 
toby .,|.«||Hess-Bright... .| Hess-Bright... .|| Artillery.|Hickory.|.......... 
RE Sh. pe Timken Roller... |Timken Roller. . Artillery.| Hickory .| Regular 
jess. BY a 3 Timke n ia ‘Timicen males. Aen Ty Regular. 
ie... 12\12\/Timken Roller. .| imken Roller. . illery.| Hic ory.| Regular 
Glide, . . | OES SH earn ee VERO. IRS A Rr ee ry 
Glide, , .+|+.||Annular Ball. |Roller ivesoant || Artiliery.|Hickory. \Regular 
White.. SN MAS. | api Peg lenis ee tne ||Artillery.| Hickory. |Regular... . 
Reo.... 12/12|' Timken Roller.. ‘Timken Roller. . || Artillery.|Hickory.| Regular... . 
Reo... 9 Timken Roller. . | Timken Roller. .|| Artillery.| Hickory.|Regular 
ak =... ovens = Ree - = . || Artillery. pe ele |e 
ard-D'ton. .|12|12||Timken........ \Timken.... rtillery.| Hickory.|Det’h’ble. . 
Stoddard-D’ton. .|12|/12|/Timken........ |Timken.. || Artillery.| Hickory.|Det’h’ble. . 
Lansden .|. . || Hess-Bri \Hess-Bright.. . . || Artillery. Hickory. |Regular... . 
febsgon Ball Adjustable SGA iE SS | || Artillery.| Hickory. |Det’h’ble. . 
artine .||Hess-Bright... .|Hess-Bright.. . .|| Artillery.| Hickory.|Regular 
Am. Tru: . |Roller. . .|Timken....... .|| Artillery. |Hickory.|Regular 
Moon. . :||Ball Bearing.. --|Annular Ball. . . .| Artillery.| Hickory .|Det’h’ble 
C.G, & \ y rol 10||Hess-Bright.. . . | Hese- Bright... .|| Artillery.| Hickory. 
Mercedes. ...../najrajiD. W.&F......|.......ceseeee ‘Artillery.| Hickory. 
English Daimler.. |Hess-Bright.. . ‘| AGS IE SALE || Artillery.| |Hickory. 
English |) imler..|. .|. .||Hess-Bright....}........sse0+. |Artillery.| Hickory. 
English Daimler..|. .|. .||Hess- ‘Bright. il 
Delahay: ....|..|..||Hess-Bright | 
Marion. ..| ral ral Plain Miss. sok 
:- : t3|13|(Roller. eve eeand 
Carter-Car.... TT eee eee 
Moline... ... GUI. oo dive. 
a + « SPINE Sib io a a d'0p'd n> sony b's Cee Sa H} 
Pierce- ne.. , : I Waa ying rey As 5 af 
Rambler ae i eae 
TOwiord........1.. Ne SARE Fie ee eS 
Bertie |12 ial Hess-Bright. 
TOmtenac.......)..1.. PRESET EE BME: Sr eee 
Rambler “4 th ES | Gas 
Hee 22211 ico Bia 
Simplicity. ° 2, 2 AS eens peetupesy pee 
BE 







































. .|Clineher. | 
. |Clincher. 





:\Ciincher-. | 
Clincher. || 
+ eee: i} 


A |Clincher. |} 
. \Clincher. || 


TIRES 
.CAMBER|| DISH SIZE 
Siyli@#is g 3 2 $ . 
° § i) ~ ° 
Eidgiéial K & Elda 
COR SS COR OF EAM? Roe. ere 28x24 | 28x + 
Yes |\No..| Yes |Yes ||Sweet..... irestone../Solid....|| 44x 1$ | 48x1 
Re Fee Yes jNo..||..........ginternat’al. Clincher. ||......../..+.e006 
pts afte Yes Yes | Logan winehart. Solid....|| 30x3 g3°OX3 
Yes |Yes ||No..|No..||.......... irestone.. Solid....|| 32x3 32x34 
ee, Aree VCS SS eee OO eee eS eee epee 
a cemaame Yes |Yes | Logan .& W....'Clincher.|| 32x3 32x3 
SY PER RRP NRT ||++ee+ee+.-sDiamond. . Clincher. ||, 32x 3 32X3 
Be, <a te WD TE Th. 055.0 che caldles ov ad Stand tnbcstt aemse | SOEs 
3% \No..||No..|No..||.........:. tandard. " Clincher. 32Xx4 32x4 
13% |No..||No..|No..||...,.....- tandard. ./Clincher.|| 32x 4 32X4 
Yes |Yes ||No..|No..|/Grout..... ptional... Clincher.|) 32x 4 32x4 
No..|No..||No..|No..||Prudden ptional.. .|\Clincher.|| 32x4 32xX4 
Yes No..|| Yes Yes |'Smith ptional.../Clincher.|| 34x 4 34X%4 
ANA ) OF RPO Me Seay 32X4 32X4 
Saas Yate? Yes Yes | Logan winehart. Solid.. 32x44 | 32x44 
Yes |No..||No..|No..||/Schwarz ptional.. . Clincher. 32%4 32X4 
Pe Kio Yes |No. peeppene ‘ox......./Clincher.|| 32x4 32xX%4 
aR OW OR, OM Saree Speer | seein 34X34 | 34X%4 
bg OR OR) ON RR eee, eee Ne EY eS 
REFS este | PI eer Archibald..§Diamond.. Clincher.|| 32x34 | 32x4 
PE APRS | ORR S Oe pe Schwarz.. ptional.../\Clincher.|| 34x4 34X%4 
Yes |No..||Yes |Yes |j.......... ~s2/— Ta ASR aaa 34XK4 34X%4 
sa tote eatde ou be ecd Prudden.. is da edhe one oe eee tL eee 
aa gE a No.. No..||Archibald.. Ried: Solid.....|| 36x5 36x6 
pankioles RORAROR ID 643 odes oe g& J...... Cincher. 36x34 | 36x4 
PP FR OE Oe Rea: & j.. Clincher.|| 36x4 36x4 
Yes Yes Yes Yes | Schwarz... .JOptional.../Optional || 36x34 | 36x44 
Yes No..||No..|No..|'Timken....§Diamond../Solid....|| 32x4 36X5 
Yes No..||No..|No..|'Schwarz...fOptional ‘Clincher. 34X%4 34x 44 
ee Fee. IEA LE IP ab cig Hae 44s oo a0 ob 4 bh oW well nes oc velseewarws 
Yes Yes ||No..|No..|\Schwarz...§Optional...|........ 34X%4 34X%4 
Yes Yes | No..|No..|\Schwarz.. .JOptional...)........ 360x4 36x44 
Ie Pe Pee ee) Sep eee es OPPS eer ee 36x3 30x4 
Yes No..| No..|No..| Imperial.. ptional...|Clincher.|| 36x4 36x%4 
Yes |Yés Yes | Yes Sendelback ptional.. ./Clincher.|| 36x 4 36x4 
Yes Yes | Yes |No..||National.. .[Diamond../|Clincher.|| 36x4 36x4 
hae Ae Yes |Yes ||Sendelbac ptional...|Clincher.|| 34x 5 34X%5 
Yes No..| No..|No..| Imperial ptional...|Clincher.|| 36x 5 g6x5 
Yes |No..||Yes |Yes ||.......... ptional.. . Clincher. |\g15 x 105\920 x 120 
Yes |No..||No..iNo..|}.......... oa ae Pee ee O15 X 105\935 X 135 
BP AO) mrt PAR Re eer Continent’l |Clincher.|| 36x54 | 36x5 
nchahshenitadesabadelle + «tani aan ontinent’l |Clincher.|| 36x 4 36x4 
Dt dee CERES Yelew> ‘ontinent’] Clincher 36x44 | 36x44] 
pe Ca. Sea ge eg ids Sy hee tina De’h’ble 324 32X4 
Sy eee | Plog seo | are .|De’h’ble 32X%4 32X%4 
VR RD eS Oe Pes eee «|| 30X34 | 30X%3 
Yes |No. a | 5 AEROS ACC ree .|| 36x44 | 36x4 
: Per re ee Ae De‘h'ble || 30x34 | 30x3 
Ble ge) OM CR OE Rae Seer Clincher.|| 34x4 34X%4 
Bi Ce) RR US) | ee er ee tn vost S488 34X%4 
my PD: aera Clincher.|| 36x34 | 36x4 
Be) a oe | eee eee Clincher.|| 36x 5 36x%5 
Yes |No..|| Yes |Yes jj.......... D. or G & J\Clincher.|| 34x44 | 34x44 
Yes |No..|| Yes | Yes ||.......... D. or G & J\Clincher.|| 32x4 32x4 
Mi Ry CB) oO Pe eerie Clincher.|| 32x34 | 32x34 
of ge) RID a re er ae Clincher.|| 34x4 34X%4 
ag RS SAR ES OO ae Clincher.|| 36x34 | 36x4 
Yes |Yes ||Yes |\Yes ||..........8...... Clincher.|| 34x4 34X%4 
Yes |No..|| Yes |Yes ||....... .\Clincher.|| 34x4 34x a4 
Yes |Yes ||Yes |... .||Schwarz.. .fContinental|Clincher. 910: X 100|/920 x 120 
Yes |No..||Yes |Yes ||\Schwarz.. .fHarburg.. .'Clincher.||........).... 
Yes |No..|| Yes |Yes ||.........- Contin’tal. |Clincher. 920: X 120\920X1 120 
eRe Ce WEES oghhd bass pedee ‘Optional...'Clincher.|| 36x 4 36x4 
Shapes Me Optional...'/Clincher.|| 32x 4 32x4 
ptional...|........|| 34%4 34X%4 
re tandard. .|Clincher.|| 36x44 | 36x44 
eres, Serer Optional...|\Clincher.|| 32x 4 32%4 
oo a ee peer eer ee OL ee bh bee 36%4 36x5 
ee) ER Ay | Se ee Oe PE De’h’ble || 30x34 | 30x34 
ee Cee) Pees Sears | Spee ee +s+ee+.-|De'h’ble 28x3 28x3 
wR A PR a ae ichelin. ..|........||870 x90 (875 x 105 
Yes |Yes || Yes Yes \Saiisbury. . oodrich...|De’h’ble || 30x 34 | 30x34 
Yes Yes || Yes | Yes || wenonary. « oodrich...|De’h’ble || 34 x4 34X4 
ty Bee ee ee re Optional... .|... 20X34 | 20x34 
TS!) OE ee ae | A ee ood year 34%4 34%4 
WOR TEOE Hows a eas eon wugrn ontin’ tal 875 x 105/875 x 105 
Des pais ohare bay's | er Optional 36%5 36X%5 
-¢ 8) 8 eee Se Imperial.. .JOptional...|........ 34X34 | 34x44 
Sh alhe oeibws Seleow ad Rothschild Michelin...|........||815 x 105|920 x 120 


Q10 X 100\920 K 125 
880 x 120|880 x 120 
|880 x 120/880 x 120 
|880 x 120/880 x 120 


32X34 | 32x34 
36x4 36x5 
30X34 | 30x34 
34X%4 44%4 
360x4 30x4 
32%3 32x3 
34% 4 34X%4 
3°0X3 30X%3 
2x4 32x 
6x4 364 x 42 
34%4 | 34%4 
| 34x34 | 34%4 
| 870x90 \8ox120 
34X%4 | 34%4 
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| Platform... eS | 


§ 
e 2 
g | ff Wey 
Zz | - a” 
Sev as <ebace cae Eiiptic. 
Holeman........... Poi lliptic.. | 38 
Maxwell........... + Elie tic....|| 34 | 
| SS genre Full liptic. -|) 36 
Torbensen......... Platform.....|| 36 
Maxwell C2G.0s +0 04 4a e a ed 646.68 55 
hie eo iw Eis Elliptic. .. .|} 38 | 
BOON os s. oeu tae oo Elliptic. ...|| go | 
| mc wa Se Elliptic....|| 40 | 
Premier .| Pull Elliptic.. | 38 | 
MUIK « «. sw ainin «dich Pull a -|| 38 
SES 4s eis ax write 4 Elliptic. . 42 
Dorris k o'e 6 mene ade ébehep ew B40 ls bs>'s 36 
NUNES wd 4m eases ate. gon Full smiotie..|) 36 
Lambert........... 2a tic... ; || 40 | 
sss yd utd aie ull lliptic «|| 38 | 
Marmon...........| Full Elliptic .|| 38 | 
ee eS \4 Elliptic....|| 42 
ID. ord vk nent |t Elliptic....|| 38 | 
, |. ep a Say |4 Elliptic... .|| 40 | 
Aas ee |4 Elliptic... .|| go | 
Pennsylvania . -|4 Elliptic....|| 40 
| ERR cere Elliptic... .|| 
St. Louis |s Elliptic....|| 42 
atc > Auber SACS \Pull Elliptic .|| 44 
American.......... |4 Elliptic. 42 
American.......... |} Elliptic. ...|| 424 
Berkshire.......... Elliptic....|| 34 
Commerce......... \> Elliptic. 40 
Marmon........... ull Elliptic 38 
PEE SaaS Elliptic....|| 40 | 
Fist Siésatans ei Elliptic. ...|| 42 
hecaddiits Xacti Elliptic....|| 44 
Craig. Toledo....... Elliptic. .. .)| 
as s-6 Sabie Chel \¢ Elliptic....|| 45 
American Mors..... \9 Elliptic... .|| 394 
Harrison.. -...+|® Elliptic....|| 47 
American Mors.... .| Elliptic....|| 42 | 
Myeayy este Elliptic... .|| 45 | 
American Napier.. ..|4 Elliptic... .|| 42 | 
Westinghouse...... Elliptic....|| 48 
NON 5 i occas awe’ latform.....|| 36 
POR AIS Platform.....|| 36 
Panhard. 


| Width in 
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ee ees | 
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git gcd: Dayton... 
Stoddard-Dayton.. .| 
Lansden........... 


| 


English Daimler... . 
English Daimler... . 
eee Daimler... . 


ee ee 


eee 


ee 








SPRINGS 


SHACKLING 





Type 





Pinned... 


|Carbon Steel|| Pinned. . .| Inverted.. 
Alloy Steel. . | eameggge 7 ees 
\Carbon Steel) None... . .|None 
| 5 |\Carbon Steel|| None.....|None..... 
|Spring Steel.||Pinned. . . Pinned. 
PEAS aS ||No . | Inverted.. 
|\Carbon Steel]||None.. |None..... 
|Alloy Steel. . : | Inverted.. 
r’ Steel | a BEA BINA 
\Carbon ene, | PERERA PO 
‘Alloy Steel.. Riveted 
Carbon Steel Pinned. . .| Pinned 
Cruc. Steel..||Inwerted..)......... 
| Alloy Steel .|Normal 
\Alloy Stoel. . |)... 5c cs cheWssec sce 
2|Carbon Steel Pinned. . .| Pinned... 
iCruc. Steel. . | Shackled | | Bolted... . 
\Cruc. Steel. . .|Shackled . 
\Carbon Stecil| eed: . Inverted.. 


Inverted. . 


Norm 
Carbon Steel! Ser'l } Ends Scr’l Ends 


Carbon Steel|! Normal.. . 
Carbon Steel|| Normal.. .|} 


Alloy Steel. . 


Special Steel Normal... 
8 |Carbon Steel||Riveted...| 
Carbon Steel/| Riveted... 
Carbon Steel)! Riveted... 


Carbon Steel| Pinned. . 
Carbon Steel|| Pi 
|Carbon Steel) Normal.. 


|\Carbon Stee | 'Pinned. . 


. |Inverted.. 


- |Inverted.. 
-|Normal.. . 
.|Pinned... 
.| Inverted. . 
.|Normal.. . 


Full Elliptic)! 
Full Elliptic || 
Elliptic. . . 

ull Elliptic. || 
Full ue 


4 Elliptic. . 
A tic. 


liptic 

Full Elliptic 

oo Elliptic 
5 er 


Elliptic. . 
; Elliptic. 


Full Elliptic 
Full Elliptic || 


Platform. . 


Full Elliptic 
Elliptic. . .||. 
Elliptic. . .|/ 
Elliptic. . .|| 
Elliptic. . .|| 
latform....||. 

Full Elliptic || 

Ser’l Elliptic 
Elliptic. . . 
Elliptic. . .|| 
latform....|| 

4 Elliptic...) 

ban tic. . .|| 

lliptic. || 

4 Elliptic... 
Elliptic. .. 
Elliptic. . .| 
ull Elliptic 

Full a 1] 


Platform. . 


Elliptic. . .| 


latform. . 


Full Elliptic 


Platform.. 


} Elliptic. as 
latform... || 
Platform.... 
Platform.... 
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|} Elliptic... . 
{Et eiupte.. a 


ae ee 


Elliptic. ... 

lliptic.... 
Elliptic. ... 
Elliptic.... 
Elliptic. ... 
Elliptic. ... 
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4° 


40 


42 





seeeleweelenes 


a veceheses 


S MBOAC MARE Bites ioe ca. ales. 


Lal 











Carbon Steel 


weber een ees eee 


sleet ewww eeee 





ees eee ee ee 
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z oO - o a, ra re. & cay z 
ae , ; b .§ Behind Axle. | Ball-and-Socket.. .[Plain........ BMots....:2. Jes Ball-and-Socket...'Cross Shackle... .. 
REGS SS ; oar sepeaicans le os apg appar Pt. ‘TBehind = Ballend. Botbes., Plain cae aatele Ss Elliott .§Ball-and-Socket... Ball-and-Socket. . 
— :| Wheel. | Reversible. |Rack-and-Pinion... _[3ehind Axle. Ball-and-Socket.. [Plain........|..... mpachtenrs Ball-and-Socket... Ball-and-Socket .. 

a... ckeeee Wheel. isrevertee Worm-and- Segment 3ehind Axle. |Pin............. Plain........ Lemoine Type. §Ball-and-Socket... Cross Shackle..... 
Loga Wheel.| W’m-&-S'r.|...............2. 3efore Axle...| Ball-and-Socket...§Plain. ...... Inverted Elliott§Ball-and-Socket...| Ball-and-Socket. . 
ert sec... Ahead: Reversible. |Rack-and-Pinion... [.3ehind Axle. |Ball-and- Socket. WPiain.......|......-<..-.-. Ball-and-Socket... Ball-and-Socket. . 
= etx eee Wheel. rvevartiie Worm- end- Segment deface Axio. : Fin. Reyer Pisin bradalasl Lem noine T ype. Ball- -and-Socket.. .| Ball-and-Socket. . 

SS OLS 1. Irreversible/ Worm-and-Segment f 3ehin e. |Ball-and-Socket.. .[Ball........./Inv Pitas cdomoa svt tabaek diva theee 
mt rt. «Qian Wheel. Irreversible Nut-and-Screw.... fj 3efore Axle. .|Ball-and-Socket.. .[Plain.. . |Elliott.. . [[Ball-and-Socket... Ball-and-Socket. . 
P = Ps ye Wheel. |Irreversible| Nut-and-Screw.... I 3ehind Axle. (Plain............ Ball-Thrust. . Lemoine Type. 4§Ball-and-Socket...| Ball-and-Socket. . 
oo Bee tee Wheel. a ape “ade cots ee sag a — vesawaae ot i e.. — oine Type : pel pat A oe a ‘ om thee per ary ° 
TYR oe OSS Wheel. Irreversible| Worm-and-Segment § sefore Axle. .|/Pin............. a rust... Lemoine Type. ‘ nd- é - - oe 
, te are Ley! Whee]. Irreversible|/Rack-and-Pinion... § }ehind Axle. | Ball-and-Socket... 2 eee Inverted Elliott§Pin............. Ball-and-Socket. . 
Q@aith.......-s0+- Wheel. | Irreversible| W’m-and-Int. Secto § }ehind Axle. |Ball-and-Socket.. [Plain........ Inverted Elliott§Ball-and-Socket... Ball-and-Socket. . 
st tui Soaee wate Wheel. |Irreversible| Nut-and-Screw.... | }efore Axle. .| Ball-and-Socket... Plain .|Elliott.. Ball-and-Socket.. .| Ball-and-Socket. . 
Togan...--+-<---- Wheel. Irreversible| Nut-and-Screw.... | 3efore Axle. .|/Pin............. Plain : | Inverted Elliott§Ball-and-Socket...!Pin...........-- 
Marmon......----- Wheel. | Irreversible Worm-and-Segment f 3efore Axle..|/Pin............. are Inverted Elliott §Ball-and-Socket... Bali and-Socket 
St Sonik ss eek oa Wheel. | Reversible. |Rack-and-Pinion... § 3}ehind Axle. Bali- and-Socket.. .[Plain........ J VERE Eee: Toro 
Mane... 2sncante Wheel. | Irreversible! Nut-and-Screw. ... | 3ehind Axle. | Ball-and-Socket.. .[Plain........ eee Bali- and-Socket Bali-an Socket 
Wayne.....-----+-fowe se eee eeeee BA els ae OG ESP SOs 6 10 5a os Dade 0106's $0le.§ 60 bbe 45 000 0:6 0 dee 00.0% 0d 00 bShad obdy bod hs MOM CeSUOWC UR sé cents netersquedotts 
B. . « 5.come eee Wheel.| Irreversible) Worm-and-Segment §......... 0.) oc cece cece eee ce Pec cccccscccelecs veep vee sees’ pide ddd tec wets therseeschge essa’ 
— lvania...... {Wheel.|Irreversible Nut-and-Screw..... 3efore Axle. . |Ball- and-Socket.. .{Ball-Thrust. .|Elliott.........§Pin............. Ball-and-Socket 
Me... .ccacbee sed Wheel. | Irreversible Reduction Gears... .} 3efore Axle. .| Ball-and-Socket.. .JPlain........ eee =: See eee eee WU, ceccavicseds 
Me Louis... . ees 3 Wheel. poten a eee oz ma yo agp Pee arte. es ace bukbias Filhss's cetacdeves 
ie. . oveeunes Wheel.| Irreversible! Nut-and-Screw..... RS LOT ae Pe Sperry, ER RY Dep be Soeape 
ee Con a Se Wheel]. | Irreversible Sut-acuherow aaa Before Axle. ./Clevis-and-Pin... .{Ball-Thrust. .| Elliott... . .§Ball-and-Socket...| Ball-and-Socket. . 
American......... Wheel. | Irreversible! Nut-and-Screw.... . Behind Axle. |Clevis-and-Pin... .§{Ball-Thrust. .| Elliott... . . .[|$Ball-and-Socket...| Ball-and-Socket. . 
Berkshire......... Wheel. | Irreversible) Worm-and-Segment [Behind Axle. |Ball-and -Socket... Plain........ Mercedes.. .|Ball-and-Socket... Ranees cee. q 
Commerce......... Wheel. Irreversible) Nut-and-Screw..... Before Axle. .|Pin and Yoke.... .§Plain........ Inverted Elliott Pin-and-Yoke.... Saw 2 ckle. ... 
Marmon ‘jee Irreversible Nut-and-Screw.....[§ Before Axle. 5 err Ball-Thrust. .| Inverted Elliott§Ball-and-Socket...| Ball-and-Socket. . 
Wayne......---++-- | "ot Ae tea OReeeee er eee eee eee eee eee eee rere fee eee ee SESEEeeeee Pere poany as Laas Se Fane FLEES, 
Ss gsu meets Wheel. | Irreversible| Nut-and-Screw.... .§Before Axle..|Pin.............[Plain........ Elliott........ .{Ball-and-Socket.. .|Ball-an et.. 
—_. . . eee Wheel. hee epee ® raed eee Before Axle. .|Pin............ OR Elliott........ .§Ball-and-Socket...|Ball-and-Socket. . 
 beeaiote | Irreversible Westeand Seasisetl Bhi Acie. ia 220200002. bind. 22.2.17)igboté 1215. Wil anid Socket Bai-and-Soceet 
Motes i. 3st Asa Wheel. | Irreversible| Worm-and-Segment §Before Axle. .|Plain............9.......0000- io .pBall- - Wd ~ - ap 
foxrisoa. jeden see Wheel. Irreversible) Nut-and-Screw..... Before Axle. .| Ball-and-Socket.. .[Ball-Thrust. .|Elliott.........9...... Pe oe egy ee ie 
Mh, MOCBi s<aae 053 bbw nadine + ae — ae: ’ peters Hate. «i 7 — and-Socket... wi -Thrust. . ES eit: ° 4 ae a Bol jw iy rar ny j 
Rh... és ea ea hake eel. lrreversible) Worm-an gment.§Behin *%. SYP ore eer  RESee eee - - 6% 
a Napier .| Wheel. Irreversible) Worm-and-Segment.4Before Axle. . So Socket.. .{Ball-Thrust. "Inverted Elliott§Ball-and-Socket...|Ball-and-Socket.. 
Westinghouse | Wheel. Irreversible| Nut-and-Screw..... Behind Axle. | Ball-and-Socket.. .{Ball.........)...-..0-e0e05- Ball-and-Socket...|Ball-and-Socket. . 
Paohard. :.....- 6% Wheel. | Irreversible; Worm-and-Screw. . .{Before Axle. .| Ball-and-Socket.. .[Ball-Thrust. .|Lemoine....... Ball-and-Socket... — bbe decway ean 
Panhard.......... Wheel. Irreversible| Worm-and-Screw. . [Before Axle. .|Ball-and-Socket.. [Ball-Thrust. . Lemoine... . .. Ball-and-Socket.. . obsess emee a? 
NR ay ee Wheel. Irreversible) Worm-and-Screw. . .[Before Axle. .| Ball-and-Socket.. .[Ball-Thrust. .|Lemoine....... Ball-and-Socket...|Pin. ............ 
heh 5 So As as s ER ae. TS Ace eee POC TE) TEMES GETS (Oe Re > “RR ORS per Smepamoons/: Fy anh tS 
hell pps Tae Wheel |Irreversible;.................. CR ci 2 tl oe i es Se awhile Miaiantl.s 4 ss «wee e ében es Celene oo eee 
ee eee Wheel.|Irreversible|.................. SS St re ee: eter ees Se MT Ei A Pee eee 
Frayer-Miller...... Wheel.| Irreversible| Worm-and-Segment§............ Sathana tials no Bla CMs O53 hab adhe cc eee aes AEE eh o8) 0b Ke tule ee weeebems eee 
pmcouns a FS EN Ar es CR oe re WOM ti: s Riu b%Ge0-6.0:< Dok Mak + Seheaid cae + ois Ss PO eNG dn aceed9 seeds iS dwetaMr sedvnesltoesae dives comune yee owt’ 
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Pullman.......... | oo Sere See oP rrr. Hee ee PL See wry bE re Te Pee re) Pet ee eee ee 
Tri ee ere | Wheel. Irreversible} PE PT ee a ee FO ee ee Cee eee ee eee eRe Cee rey 

National aie Aes Bo Wheel. Irreversible] Nut-and-Screw..... Both Be St Sere Peeererrie Trt: OCA sie his h s]< 00 noadies's 4s aon 
National.......... Wheel. Irreversible Nut-and-Screw..... Both .|Ball-and-Socket... Ball-Thrust..|............. Ball- ser t : a DES io Walaa bate ea 
National.......... Ate seovereaisey Worm-and-Segment.sBoth Be ES, EPP er ree | Feary Ball-and-Socket...|........escceces 

‘ey rer ee S.A e eares ries i a See. re ee rt Mee ee Pre opr 
ne Pape. ae Wheel. Irreversible|.................. Behind Axle. |.......... a ere reer. Ball-and-Socket...'Ball-and-Socket. 
Craig-Toledo.. 5 | Mea ROW OUPCREIO wS-RGA-BetOW.. 65 Uli cons << 5 + sis: bes scot edn s cad ddlle Oa 04, ova 0eblbiecues Stee eee Gee eee 

SE ek ee |Wheel.| Irreversible| Nut-R’k-and-PinionJ............)........ La ore Inv. Elliott... fs... eee eee ee lee ee eee ee ee eeaes 
Cleveland......... . NS CGE ipo are piers: Sena IRS SEA SRR rIRaRY phieegeiy ee i Cr. 6. dt bella bes pnaey ee ner et 
Compound........ Dbww es isk < 9'b.0 2 650s ohib 404.66 cee see MAb oe sé 0's dwt dle bis wx-ee e 0-4 & de albe Oe & 0 odes RAEN Ss ook ORS Ee CAN ae 4 86d ed cb nhs esp ere gseceees 
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Am. Mercedes... Wheel. isreversibie! Worm-and-Segment§Behind......)............ .}Ball-Thrust. .|Inv. Elliott... fh... 000 - eee ee elec eee e eee e ee eees 

oie MM. ske xaos. Wheel. | Irreversible! Worm-and-Segment [Behind Axle..'/............ . Mebpenericnl, .. .|EmV. BEBO... 60 Bes ccc cccecicsccsleccvesecwsnseces 

Milere. ..< dccuab's ae Wheel.|Irreversible| Worm-and-Segmentj............).......... Bie'b ¢ 0.0 baw Codheds ani 0d 66 0 Ob gS OU es 78.20 0040p Oelyoneeneeeess eben 
ne... cuauaebes s |Wheel.! Irreversible, bi OE OE ee ne Kh a He rere reer errr ae eer re rrr 
BRO... <seuma ows Wheel.| Irreversible| Worm- Se BRIG. To. a oa 5 oss kivin Mhec os 0 0b 5 ce dbsicn co ccsdcebeUbeewesecccctvavaslccevcntocsesenee 
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SR oS eee Ea ne TNL A es aac cee MGs 6 05% Hee R ls Aibeb cc eos ce pwolece scenes cbesses 
_. ee |Wheel. |Irreversible Worm-and-Segment.{Behind Axle POCO PEE SOP TOPE Teer ak tate cay ath Pee eRe Ly PP ee 
eet... ceabhees | Wheel. | Irreversible| Worm-and-Segment. ind “RRS i Bush Pi 
Stodd ard-Dayton...| Wheel.| \Irreversible| Worm-and-SegmentABefore...... .|Ball-and-Socket.. .{Pilai a Socks ae Sm see eneeeeeees 
Stoddard-Dayton.. .| Wheel. Irreversible} Nut-and-Screw. .... -......|Ball-and-Socket.. . leend-Socket, be 
meeden 34.2085 24s | Wheel. | Irreversible Worm-and-Segment {Before Axle. . | Ball-and-Socket.. . a oom 8 Seana gibt es ots 
neon sone Stes Wheel. Irreversible|/ Worm-and-Segment.{Before Axle. .|Ball-and-Socket.. . ~ ow? sores. | n 

Beting.<5555 oes s haar nein Sean sat oe ay fang pal ane Socket. yi Ball-an et.. t[eeeeedestascesies 
mon. Trail; ss ce kee ee].| Irreversible) Worm-and-Segmen’ ore e.. Se ee ns Pre rr rere rrr Jenene essasesenes 
hate - dere Se os Le ded apersce: ae cees . ~ ane sate. pal ond Sochet.. i all-and-Socket... | owe ee oe 

rap, Oe Wr aes eel.|Irreversible| Worm-and-Segmen in -and- et... - ..-|Ball- -Soc 

Mercedes.......... Wheel. | Irreversible Worm-and-Segment.jBehind Axle. |Ball-and-Socket... Bal}-and-Socket... beet and- Socket... . 

English Daimler... .| Wheel.|Irreversible| Worm-and-Segment {Behind Axle. |Ball-and-Socket...|Ball Thrust...|Eng. Daimler.. ./Ball-and-Socket...|.............. 

English Daimler... . Wheel. emer se baer # arenas os a = het wey 7 a one ~ iad Pe oP 

nglish Daimler... . ee].| Irreversible| Worm-and-Segmen Behin e. -and- et... - -Socket.. . | - -Socket. . 

Delahaye.......... Wheel.|Irreversible|.................. [Behind Axle. |Ball-and-Socket.. . all-and-Socket.. . | Ball-and-Socket. . 

earion..sicvus <oee's Wheel.| Irreversible! Nut-and-Screw..... Behind Axie. |Ball-and-Socket.. 0... .. 2... clecpecccccccecceedoscevccccsescves(eccvescceseseses 
etin.s 7” wees a Wot ne | i Fiche Wh cad binSiee dds Ube 6 o cbs K Wet Aces Cae CCS SH pees CON Ee vale concen tadehnraad 
Ster- Oates 35 as v6 . Irreversible| Worm-and- ore SS RCS. ee at Seem Teer 
Misfine. . i i.caseesx Wheel. |Irreversible| Worm-and-Segment.{Before Axle..|Bin............. all-and-Socket... nontreet Socket. : 
aed. THe ne ee wees. SROEUENNEIN 5.0 40.06% tn canesiod NS SS EPEC GE. See a OR err) rer Ee ke. 
ungs-Ft oe © ele te reese eels er eee w wees eres eevee esse esata sees sess esse ee eases sree esses esse see esses ese ee seeeeseeseeeeieseeeeeseseeeees 
ierce-Racine......|Wheel.| Irreversible|Screw Nut......... NES EEO ee ee ees SRR SN Serr ry eer Per te er) Pek 
peentiee, RS aN Wheel. | Irreversib ete e Sees ROR 2A PEE ey ORR a eakepepetne oad bb 

fawford........0. Wheel.|Irreversible|.................. in e. -and-Socket... eel ee ee ew ee eeeeee 

let. Kshs tere Wheel. |: ES, SRS: TEER ITES RRS RRO RE TL be spaccié ss: Ball-and-Socket: : 
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TORE ca ine OS soe ieeewd, Expanding... ..|One, Constricting. . .|Push Pedal for Both....... Adjustable... Geoaee. Steel, Fiber... .. None..§ Ford... _.. 
Re a ETE PRE pa ie Missessesp< ae \Lever Forwards for Rim... ..|Adjustable.. .| Fi 4 ~~ Sabeaesamot one..§ Radius § 54s. 
oe a EEO CTEEEE External, Constricting...|None............+.. — Pedal for Transmission. .|None....... . Biber tc to Castiron........ None..f...... 
FPF PR a pee RG 4, TSR A Rie’ SOR Be OOD i pics vind Wie. a's 40 0K Meira Does saunas OEP A None..f ...... 
Torbensen............ External Band.......... External Band...... Pedal Gg” pee eee a # ‘Camel’ s Hair’ Band....|None..J ...... 
a ea Internal and External... .|None..... . .|Push Pedal for Transmission. .|None........ Hickory and Steel....... Ss ae 
EM 6 <5 dvcadndeed ee Internal — External... .|/None.........-.... |Pedal and Side Lever...... None.. . .|Leather to epee. henna None..§ Torsion “ ibe 
NR Sy Internal and External....|/None.............. |Push Pedal and Lever.. oa Adjustable. . ‘Camel's Hair”’.. SS ae 
OS ere Internal, Expanding... . ‘one. wapnntiag.- . -|Push Pedal and Lever...... Adjustable \Leather to Metal........ None..§ Radius k >.ds 
PG. ndvee doen cde Internal, Expanding.. .....-|Push Pedal and Lever...... Rs 5's bea |Bronze to Steel......... None..} Double | 
pO a a Ex edits ‘ities. Hace bi hee a olssds eat |Push Pedal and Lever..... . ss Us ay |Bronze to Steel......... None..§ Double 
SE. a's o's paidsdwov ai Mork o'5 €0-ot8 0 te Push Pedal and Lever.. .|Adjustable.. .|Belt and Fiber.......... None. .§ Combina ion 
ON IP ere oer Temunliog.. .|Constricting........ Push Pedal for Transmission. . |Adjustable. . .|**Camel’s Hair’’ & eee -|None .J Torsion j 
bn '5 <0. haglendl + <aid ConeClutch............ Bronze Band....... Era 3 PRR |Leather, Iron, ~ peace [ aa “4 
Internal, Expanding... ..|One, Countershaft. .|Pedaland Lever............ Adjustabie... ‘Leather to M Metal... ..+|None..f Radius Reds. 
External, Constricting. . .|Two, Constricting. ../|Push Pedal and Lever........|By Levers....|Beltingand Iron........ None..§ Radius R« ds. 
Internal, Expanding.....|One, Constricting.. .|Push Pedals.............. |Adjustable. . .|Bronze to ee ees \None. .f Equalize 
Internal, Expanding... ..|One, Constricting...| Push Pedalsand Lever....... |Adjustable. . .|Bronze ee |None.. Torsion | 
Internal and External... .j..........ceccsees Pedal and Lever............ \Levers pad malted |Fiber and Steel......... |None..§ Torsion 
Internal, ee ~ RESP Uae ae ee rae 4 SERB IAS pe Peet) << Sprite ae ronze to Steel......... one..§ Torsion | 
Internal, ES OS SES, Se re ERE Te PS By Levers....|LeathertolIron......... — Meas a 
Internal and External....|..............-... Push Pedal and Lever........ Jaen ee ceseees “Camel's os, Sar Pe Teiget |None. .§ Combination. 
Internal, Expanding.. -|One Constricting. . .| Push Pedal and Lever.. .| Adjustable. . . |“*Camel" s Hair” -|None.. Ford. 
‘Internal an External.. a eais Sap ade os Pa od Lever Forwards for Hub...... By Levers... .|Cloth to Steel........... | Air... .§ Combination. 
GE eRe Internal and puigoam.. Sie A I Ree - ENE EASA gaa ane \None........ \Leather to Bronze....... |Water§....... . 
pT EEE PP \Internal, Expanding... -|Constricting Reikt uaeh Push Pedal and Lever........| |Adjustable. . .|Bronze to Steel......... |None..§ Torsion Rod. 
NRO 6.65 044 02 88 |\Internal, Expanding... ..|/Constricting........ Push Pedal and Lever........|Adjustable.. .| Bronze to Steel......... \None.. Torsion Rod, 
as < one reed 0% Internal, Expanding... ..|One, Constricting. ..| Push Pedal and Lever..... . + - ra. .|Bronze to Steel......... None..§ Radius Rods. 
eee, PY \Internal, Expanding.. .|T wo, Countershaft. .| Push Pedal and Lever...... -|Adjustable.. .|‘‘Camel’s Hair’’......... |None..f Radius Rods 
canter eankeae |Four Expanding LAA ae AR Sydow Ae Push Pedal and Lever........|Adjustable.. . ‘Bronze to Castiron...... |None..f' Equalized 
CR rere \Internal, EER FOS Pere Pedal and Lever............ \None........ Bronze to Steel......... |None..§ Torsion Rod, 
lo in tira nude a Seabed External, Constricting. . -|Two Constricting. ..|Push Pedal and Lever........|By Levers. |Hemp, Iron, Brass.. |None..§ Radius Rod. 
I 68s 5-6 en Sahin oe |Internal DE Rg ors sale « oot back |Push Pedal and Lever........|By Levers. 'Bronze, Hemp, Steel... ..|None.. Radius Rod 
Craig Toledo.. I E's on cua oc'dewtls oa Vines bade ladels ¢lincsac' i ape yee lect: 4 oe ¥ie guess accuse eins BERD ows ooo 0 
NL > bie ain elk a diate #4 Internal and External....|...............-.. OS Et ya's sw BS os S aiid aot wae \**Camel’s Hair” to Steel .|None..f....... 
Am. Mors....... ....|Internal, Expanding... ..|One, Constricting Push Pedals and Lever... .. | Adjustable. . .|Castiron to Steel........ None. .§ Radius Rods. 
Harrigon......-..+.s+: Internal and External... Ms anne iste ee | Pe ae By, Levers....|Malleable to Steel....... None..§ Torsion Rod 
Am. Mors....... ....{Internal and External... .|One Constricting. . .| Push Pedal and Lever Adjustable. . . (Castiron to Steel wilt ie. od None..§ Radius Rods. 
Ws crs ninudae P . Internal and External... Pe PE Ea SS Pus' | ERIE OEE GEES Se “*Camel’s Hair’’ on Steel.|None..J ....... 
Am. Napier ; .|Internal, Expanding... -|One Band Brake... .| \Push Pedal onl pammmge Adjustable ‘ |Castiron to Steel ih Wiese None...’ Radius Rods. 
Westinghouse......... |\Internal, Expanding... ..|/Two, Constricting. ..| Push Pedals and Lever.. y Cable. |\Castiron to Steel........ re 
eS) SS Internal, Expanding..... SEG. pinion od Loweteal Sere ‘|IBy Cable . |\Castiron to Castiron..... = eaaaae 
PN ix aac cdav +s Internal, Expanding.....|One............... PEIN Fs cp 9.55.0 v0 Spaces |By Cable..... Castiron to Castiron..... SE 
PONG ccnvictew ss Internal, Expanding.... .| REGS 3 £0) nent. ooo | Prasta RS ee |By Cable.....|Castiron to Castiron..... Se 
| 
Mitchell.............. Internal and External... | Ta EP RO Tepe Push Pedal and Lever........ Be Me Seager ee 
NS Fe Internal, Expanding.. 1 Constricting...... NN SR EE IPO SIT, FES RPE ES Dike a Pa ee 
eee Internal, Expanding. . 2Constricting...... Push Pedal for Transmission..|............|. EE NE PE ae nee Fa | 
SIR REREAS BATE yeh RESPIR Vey FPS PU ae ee Se ae rie Mea te ne ere pee ee eee Meee: Sen 
Gs CRC ENE oleh Fe Rede ded adda e ho eee ae SER AA OAL CEA bn vee POST ORM ee vie oc hdd ae xn baled UEnab ad ee CUED Ae bin 6 Eee MOE BS TIED bcc caccccce 
ES 2a hi id awhd as tha aichs > <4 baad Aba beed es wet kndy ns seatiebs inne haves PFE PEERS, PERS? Rok SR ES ES 
RRS oN a SGPC FP GeO ee SRE ied a re, Cen err Ne mCm Ser aT eee 
a ca RS ee i ee a, ae a ai aS ea ie ale ats es ee ee aS Ee. cae a bd Gs c.ck'> Sebo Line Vth eis bd mma bde coccce 
sd + > 6420's o-o00 Internal and eepenel. EO are de hace ee RE Wee rE «\., chute us) ibaa adhe atu wae sd o004ad'e ade abana tes al Torsion Rod. 
POO, PONE Sc chee ccevocseceseon’ er RO 6 STG ov o'c's aw kde thee esuckAbib.denwessauenteen eed Torsion Rod. 
Internal, ai SNe 6 ecis.m nb dh c.ciewuen RE ELSES SS GO SR ee Es AS Torsion Rod. 
In CB. cw > who <b-onigiécae es Ris oa a ane abba eb a ads Alaiet Biawraineeca be aieatall Torsion Rod. 
Se ES ee ere re ro: RRR SS EEE ES A Pee Torsion Rod’ 
eee eS EN ERIES, FETE EPEOTT PO ee ee MEST Torsion Rod. 
Internal, Ex — x PIS Pea eae Push Pedal and Lever........)............ Metal to Metal......... None..§ Torsion Rod. 
nternal and External... .|...............06:. SS TEER OF TPES SSR TEE Yi PE DS =e 
Internal, Expanding... 1 Constricting...... Push Pedal and Lever........)..........0. Camel’s Hair to Steel None..§ Torsion Rod 
Internal and External....|....... eel enews om EOE, FC IP ES BEBE CL RA OIA SEE OES 
a rnal, Expanding... . ...|1 Constricting...... Push Pedal and Lever........|.........-.. Bronze to Steel.........)...... Torsion Rod. 
Internal, Expanding.....|1 tricting...... TOO ED, PORE IS MOO! DPPC EY FR TT POR None.. Torsion Rod. 
Internal, Expanding... ..|2Constricting...... Push Pedal and Lever...... By Wire..... Castiron to Steel........ WaterJ§ Radius Rods. 
(In , Expanding... ..|1 Constricting...... Push Pedal and Lever........).........00: ronze to Steel......... one..§ Radius Rods. 
Internal, Expanding... ..|1 Constricting...... Push Pedal, hiss 9: 727 une a PES, Bia ahs Tape eM eho Sd > 6 ara 
External, Constricting...}1 Constricting...... EIN oe an ob ibs « icc kie<cths che Low tnblcsotcosaw do None. .f Radius Rods. 
External, Seeens.. 1 Constricting...... Push and Lever.. oh ghand 0d hands rth Kw sd iabn dhstace vests Radius Rods. 
Multiple IRR SeteeepE Ti SOR IE Ng IT EE TIES SOARED, Pe ers ORS EES VAT: ae 
Es i acing Stik aa 6 4 Wa. 66S ad AEG Venn hs LO CLASS Cs din Elo 0h On abi aele ee cae E se kee Ea Cha wrk A Oae EEE Dac bickeocceces 
Internal, Expanding... ..|1 Constricting...... i= Pedal and Lever...... Adjustable... .|Fiber to Castiron........ None..§ Rad:us Rods 
Internal, Expanding.....|....... weserdseve's Pee Tar Se Os ag 5 50d 6 oh on Meg's 6 ee ¥écstlaewkow Radius Rods 
Zus' nternal, Expanding... ..|2Constricting...... Peat DINE Sie s csieas y Lever... .|Bronze to Steel......... None. .§ Radius Rods 
Stoddard- Dayton...... nternal, Expanding... ..|1 Expanding....... Pedal and Lever............ Adjustable. . .|Camel’s Hair to Steel... .| None..f/ Radius Rods 
Stoddard-Dayton...... nternal, Expanding......|1 Expanding....... ee eee Adjustable. . .|Camel’s Hair to Steel... .| None..f/ Radius Rods 
RAMs < 60'6-4 eked ole nternal, Expanding... . .| 1 Constricting ees ve o's Wood to Steel.......... one..§ Radius Rods 
se tg béevaccenessen vermad yr Me mabe p -nonae WOE) CEE Tee | tA ewerere: Pe eee eo bakes, SE Re errr 
Er pe nternal, Expanding... . .| 2 Constricting By Reverse... ;\Castiron to Steel........ Or 
ye er nternal, Expanding.. 1s Adjustable...|Castiron............... one..§ Radius Rods. 
OE ek 3 os aig a dkhoun nternal and Externai....|None.............. y Levers....|Leather to Castiron...... None..§ Torsion Rods 
f  ) Se nternal, Expanding... ..|/1 Constricting sree atid Said Oo PRE OS Sas 
Mercedes............. nternal, Expanding... . Pn ks ékiek we , | ae Castiron to Steel Water.J Radius Rods 
English Daimler....... 2xternal, icting.. .| 2 Constricting Adjustable... |Castiron to Steel........ None. .f Radius Rod 
English Daimler....... xternal, cting. . .| 2 Constricting ustable.. .|Castiron to Steel........ one .f Radius Rods 
English Daimler....... =xternal, cneeieees-. 2 Constricting Adjustable... .|Castiron to Steel........ None..f Radius Rods 
Delahaye............. nternal, Expanding.. I cting 5 2. | DR AS rR ees None..§ None. 
BR ass 9 4 kam ce nternal and Externai.. ieee .|Adjustable . .|Leather..............e.)cccee- Torsion Rods 
BLA Wis fa ee cidak Expanding............. NY Ey ee SO RRA Eo OS iy) eae Torsion Rod: 
Carter-Car......cccccelsseesnas Lee's ORas aM WEES ove Ve oc ves'eh seas Adjustable... 
PRs wine ab cae abs CaN i on a's 0G tisso:d' dace ou 06S 0: «ols ANG cd vic o dane co cwedleacsccscvekin 
OO SA ee RE «5 5B. ig An asp’ dus hein 6S bt NSD oe we o's ob SE SERED So 00 baeed 
Pungs-Finch,......... Internal, Expanding oR ry Gn epee”, gine igen 
Pierce-Racijne......... Internal and External....|.....:............jPedal and Lever... ........clececcccecees 
SR xternal, Constricting. . .|1 Constricting......|Pedaland Lever............).........0-. 
CNG 0.8 in b'e'n 6 ds 6 pC RE RMN L SC Apis ORES «o's dibs -0)p'd'e.b 02 tks Adjustable.. . 
5 a aE Internal, Expanding.....|..........sssecee0. Adjustable... 
Frontenac............ In pe us of REMIIIIEON, 5. ale STE oo bie wicnin. SG 00 + bosccoecrabbebedhe anata 
PSs wd ade Kowa Internal, prvending..-- ...|1 Constricting Adjustable... 
POO vcs on Raiden he's E e COMBETICHNG...| 22. cr cececcsveces Adiustable.. . 
Rt ANGE SEI Internal, Expanding.....|..........-..200+. Wire........ 
Simplicity............ E Pc ahve = vs.ad ps ands inte Orbe vided Kad cvhins Castes eceste 
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1 PISTONS 
CYLINDERS PISTON RINGS 
= eee ) ] 
| F mS | | ~ | | i] 
. ~ 
<i oie 3 , ae at gee |g . : 
Tee Gaee Pale lalah Bod 
3 ° l} 
a | « | § a | s | & a | & | ze | & a 
|Three-Point. .| Four. .| Vertical, L’wise.. .|In Pairs.. -ateeral \Integral . 3 3/4 F Sa Ree reeet ( ee ee 
[Moin Frese. .itwo. .|orisoutel an an a |One Casting. -|Serew I (te: P Byy ahs Satan Pakaroarssbaabos inset PETER TT ES ee va 
ree-Point../Two. .|/Crosswisein Front|Separately. . . | Inte; erie sooo: re Oe a OF SR Se eae ||Three.|3 at Top 
|\Sub-Frame...|Two. .|Crosswise in Front/|Separately. . ‘Heeead SS Sa 4 1/16 |4.... ;| Below Conter.s..'... \ Four..|4 at Top 
\Sub-Frame.. Two. .|Crosswise in Front|Opposed.. . . .| Integral .| None 5 /8 |4 1/2 5 in| Below Center . .| Three. |3 at Top 
Nis vea we \Three-Point. .| Four. .| Horizontal. . ..|\Separately...|Integral.|........|5 a si GURY oh aor mtered...........||Three.|3 at Top 
chet eae \Sub-Frame...| Four. .|Vertical in Front. \Separately...|Integral.|........)4 ...++14 see. poy) me ..«++||Pour. |3 at Zop, 1 at Bottom. 
\Sub-Frame...| Four. .| Vertical in Front. .|In Pairs......|Integral.|Integral.|4 ..... 4 1/2 -|Near Top.......... || Three. |3 SRR eae 
|Main Frame. .| Four. .| Vertical in Front. .|Separately...|Integral.|Integral.|4 1/2 (5 .... s | Above Comber bis 0 a au |Four..|3 at Top. 1 at Bottom. 
..-|On Frame... .|Four..| Verticalin Front. .|Separately...|Integral.|Integral.|4 1/4 (4 1/4 4 in. Above Center. .||Four. .|3 at Top, 1 at Bottom. 
r....++++~+/On Frame.... Four. .| Vertical in Front..|Separately...|Integral.|Integral.|4 1/4 |4 1/4 94 in. Above Center. .||Four..|3 at Top, rat Bottom 
RS \Sub-Frame.. .| Four. .| Vertical in Front. . Separately...|Integral. Integral.|4 1/2 |5 ..°* §.44\4in. AboveCenter. .||\Four..|g4atTop............ 
Three-Point. .| Four. .| Vertical in Front. .|In Pairs......|Integral.|Integral.|4 1/4 (5 . 5 | wh asa ea. ¥ Four..|4atTop............ 
- bore ree-Point..| Four. .| Vertical in Front. .|Separately...|Integral.|Intergal.|4 1/2 (5 . 54|2in. From Top......|/Three.|3atTop............ 
/Three-Point. .' Four. .| Vertical in Front..|Separately...|Integral.|Integral.|4 1/2 (5 . ; + aes Center.......||Four..|3 at Top. tat Bottom. 
Main Frame.. Two. .)Crosswise in Front|/Sepa ately...|Integral.\Integral.|5 1/2 (6. .|Below or Four..|g4at Top............ 
|Three-Point. .| Four. .|V-Shaped in Front|/Separately...|Integral.|None....|4 1/4 [4 ©... Beclecccecccceccceeneeess Four. .|3 at Top, rat Bottom. 
-|Main Frame. | Four. .| Vertical in Front. .|In Pairs......|Integral.|Integral.|4 1/4 (5 .... i Below Center....... ||Four..|4atTop............ 
Main Frame. .| Four. .| Vertical in Front. .|/In Pairs... ...|Integral.|Integral.|4 1/2 |5 1/4 §'5 |AboveCenter.......||Four..|4atTop............ 
ee ree-Point. .| Four. .| Vertical in Front. .|In Pairs... ...|Integral.|Integral.|\4 3/4 (5 ....§.5 |AboveCenter.......||/Four iS at Ton, tat Bottom 
‘Three- Point..|Two.. | Vertical in Front. .|Separately...|Integral.|Integral.|6 ..... 5 ....§ 5 |AboveCenter.......||Three.|3atTop............ 
.|Sub-Frame...| Four. .| Vertical in Front. .|Separately...|Integral.|Integral.|4 1/2 (5 ....§ 43 aoeve Center... ... || Pour. .|4@t TOD, o.ccscccces 
Main Frame. .|Six....| Vertical in Front. .|Sepa ately...|Integral.|Integral.|4 1/2 (4 1/4 bove Center...... .||Six. "ee ee 
. .|Main Frame. ./| Four. .|Verticalin Front. .\In Pairs......|Integral.|Integral..4 1/2 (5 1/2 6 ‘Below Center....... ||Four..|3 at Top, 1 at Bottom. 
|\Sub-Frame.../Two.. |Horizon .|\Separately...|........ None..../6 ..... 7 1/2 in. Above Center. .||\Three.|3atTop............ 
Sub-Frame...|Four. .| Vertical in Front. .|In Pairs... .. . Integral.|Integral.|5 ..... 5 .| Above Center.......||Four..|g4atTop............ 
. .|Main Frame. .| Four. .|Verticalin Front. .|In Pairs......|Integral.|Integral.|5 ..... ....§ .-|Above Center.......|/Four..|g4atTop............ 
.|Sub-Frame.. .| Four. .| Vertical in Front. .|Separately...|Integral.|Integral.|4 11/16\5 1/2 96 |Centered........... Three.|3atTop............ 
Main Frame. ./| Four. .| Vertical in Front. .| In Pairs.. \Integral. Integral.|4 3/4 |4 1/4 § 64/4in. Above Center...|/ Four. .|3 at Top, 1 at Bottom. 
Three-Point. .| Four. .| V-Shaped in Front Separately. ..|Integral.|None....|5...... er = CS ype eS Six....|4at Top, 2at Bottom. 
Main Frame. .| Four. .| Vertical in Front. .| In Pairs.. eens | papel. 16: BF 0. 1B 04 ss e tla ge Fo bigewecesisces Four. .|3 at Top, 1at Bottom. 
«so tae ee hoa ie ce a dl CRS cb Dae he Oo Ha AR DA bo Gd Cais 0 bas ti kakh i eee .|Above Center.......||Four..|3 at Top, rat Bottom. 
Sub-Frame.. .| Four. .| Vertical in Front. .|Separately...|Integral.|Integral.|4 3/4 (5 . .| Above Center.......||Four..|3 at Top, 1 at Bottom. 
. | Three-Point. .| Four. .| Vertical in Front. .|In Pairs......|Integral .|Integral.|4 3/4 [5 ..2cBccleccccccccsccccccestcecccelecnccvnssccesesseos 
|Main Frame. . Four. .| Vertical in Front. .|In Pairs... .. .| Integral. Integral.\4 5/8 js. ‘| Above OS RRP | PAT Re ee 
. .|Main Frame. .| Four. .| Verticalin Front. .|Separately...|Integral.|In Pairs...4 1/4 (5 9/10] ..|AboveCenter..... .||Three./3atTop............ 
-ison.......-|Saddles Two. | Four. .| Vertical in Front. .|Separately. . . | Attached Integral.|4 3/4 (|5.... 6 |Below Center....... > 
Am. Mors....... |Main Frame. .| Four. .|Verticalin Front. |In Pairs......|Integral.|Integral.|4 9/10 |5 9/10] 6 |AboveCenter.......|/Three.|3atTop............ 
Demch..:capined |Main Frame.. Six... .|Vertical in Front. .|In Pairs... ...|Integral.|Integral.|4 5/8 (5 .... [AboveCanter.. 6a HUES LE IN Se ccc o 4 w 0 
Am. Napier... ..| |Main Frame. . | Six. ..|Verticalin Front. .|In Pairs... ...|Integral. Integral./5 ..... Oey ae si| Centered...... pr TY 5 Ee ee 
Westinghouse. . .|Main Frame..| Four. .| Vertical in Front. .|In Pairs... . . YS a af ee ee ae ae se Ee ery POs L4G By .60 06-00 004s 
Panhard........ :|Sub-Frame. . -|Six....| Vertical in Front. .|Separately...|Integral.|Integral.|.......).....-B cles eee cee sewecnees || Six. SR eee 
Panhard........ \Sub-Frame. .-|Four. .| Vertical in Front. .|Separately...|Integral.|Integral.|4 3/4 |s 1/2 § 8 |AboveCenter.......||Four..|\4atTop............ 
Panhard........ Sub-Frame...| Four. .| Verticalin Front. .|Separately. . . |Integral . Integral.|4 3/4 |s 1/2 §8 |AboveCenter.......| Four..|4atTop............ 
Mitchell...... Sub-Frame...|Four. .| Vertical in Front. .|Separately...|Integral.|Integral.|4 1/2 | 5. .-|Above Center.......|/Two. .|g4atTop............ 
Mitchell. ..... Nei secbe sun \Four. .| Vertical in Front. .|Separately. . -|Integral . Integral 
Pullman........ Rass an es Ste ou Three. | Vertical in Front..|Separately. . .| Integral .| Integral 
Frayer-Miller.. . . RR aa a Four. .| Vertical in Front. .|Separately. . . Integral. Air ]’k'ts 
OS ee RP eee eee \Three. Bee ee PEN GE, onsen vcchlseecashs lsis-aed vey 
Compound.... Pais tk 5 aiid |Three.|V’lin Fr’'t Comp..|............ | eae tell Kee 
DOOM bya” Lecce cadsocsss ye Ye ae (Reh BE ack. ates Jesseceee 
POON ra’ he osc pess css s |Three.|V’lin Fr’tComp..}............ ESSE Lee 4 
Mitchell...... Sub-Frame.. .| Four. .| Vertical in Front, .|\ Separately .| Integral. Integral 
eee a heen Sree Four. .| Vertical in Front..|............ \Integral . | Integral 
NS eS Sere ee our. .|Verticalin Front..|............ |Integral .| Integral 
Triumph........ Sub-Frame \Pour. .| Vertical in Front. .|In Pairs. .| Integral .| Integral 
National...... Sub-Frame.. .|Six....| Vertical in Front. |Separately .|Integral . | Integral 
National...... Sub-Frame.. .|Four. .| Vertical in Front. .|Separately. . .| Integral .| Integral 
National...... Sub-Frame.. .| Four. .| Vertical in Front. .|Separately. . .| Integral . | Integral 
EEE RE, QRS F955 \Two.. |Crosswise in Front|Separately. . .| Integral .| Integral 
Aerocar....... Sub-Frame...| Four. ./ Vertical in Front. . iaecaee ; \Integral . Integral 
Craig-Toledo. ree-Point. .| Four. .| Vertical in Front. .|In Pairs |Integral . | Integral 
ainier......... Sub-Frame...|Four. .| Vertical in Front. .|In Pairs... .. .| Integral . | Integral 
Cleveland....... Sub-Frame.. .|Four. .| Vertical in Front. . |In Pairs... . . .| Integral . | Integral 
SNS ES Ae ae |\Three.|V’lin Fr’t Comp. . In Pairs.. | Integral . [Integral 
OUI a ao aka > 6 tga Hee |Six....|V’lin Fr’t Comp. .|4 High, 2 Low BELT RS TSE arses PNR 
.Mercedes.. |Main Frame..|Four. . | Vertical in Front. .| n Pairs.. "linhegeal - integral 
L. M........ |Main Frame. .|Four. .| Vertical in Front. .|In Pairs.. ntegral . | Integral 
Sub-Frame.. .|Four. .| Vertical in Front. .| rately... Integral . | Integral 
ECidh Oewic ob'e'd {Two.. | Vertical in Front.. ix ting... ..|Attached|........} 
OLS AE ERS Two.. | Vertical in Front. .| 1 Casting. Attached|....... .| 
eelebeuese A sag .| Vertical in Front. . "Separately. .. | Integral . patneead 
RSE is URE SEO PG RS Biehl Hae Morten eee NFS Saree) 
|Sub-Frame |Four. .| Vertical in Front..|............ ioteasel integral 
Riicwss co Gane Two.. |V’lin Fr’t Comp. .|1 Casting.....|Attached|........ 
ee ES \Two.. |Horizontal, Longi. Separately. . .| Integral .| Integral 
Main Frame. .|One.. .| Horizontal, Longi.|Separately. . . |Integral \Integral . | 
Main Frame. .| Four. . | Vertical in Front .|In Pairs... ...|Integral.|Integral.|5 1/4 
..|Sub-Frame...|Four. . |Verticat i in Front. .|In Pairs... .. .| Integral. 1. Attached 3 /8 a's oni Maan) aig Bien V6 RRs Se |3 at Top.. 
, STRSTR AEE a Hebe in Front. .|In Pairs j ar a Integral . a Be eae gs pa he i ee? | Se \gat Top.. 
te Pe PP Py er ee bi Be unt dlns oncne ene se obs oly ea bane ee oho enedomele tcc ce bladed e ¢ ohee-4.s'0 6 ee 
— ....+...|Main Frame. .|Four..| Vertical in Front. .| 1 Casting Attached) a Haat \Steam..|...... * 
artine.........|Main Frame. .|Four. . Vertical i in Front. .|In Pairs. ntegral] .|Integral.|.......|...... x 
Am. T . .|Main Frame. .|Four. .| Vertical in Front. .|Separately Integral .|Integral.|5 .....)-....- 6 | 
Moo ../Sub-Frame...|Four. .| Vertical in Front. .|In Pairs. Integral.|Integral.|4 1/2 |...... 43 
C.G . .|Sub-Frame.. .|Four. .| Vertical in Front. .|\Separately. . .| Integral . Integral .| 95mm.|120mm). . 
Merc . .|Main Frame. .| Four. .| Vertical in Front... |In Pairs. Integral .|Integral .|145mm.|/16s5mm Jj. = 
E 8 Ss ee .| Vertical in Front. .|In Pairs. Integral .| Integral .|1s0mm.| 150mm pad abd coves ae fe ES Re CRON 
..| Vertical in Front. .|In Pairs. Integral .|Integral.|140mm.|150mm §.. OE OIE Se POUNs HERON ol dvccdrepgisaldas 
.| Vertical in Front. .|In Pairs. Integral . |Integral .|130mm.|tsomm§..|Center............. | re PUev sh enccdaet sua 
Vertical in Front..|Separately...| Attached | Integral ' dpido's ouhaeba ae § MM bas be les sacks | RELY SIRI Paw tae 
.| Vertical in Front. .|Separately Integral .|Integral.|4 .....|....+. 4 |Above Center.. ETE Bee are VP mais i eae he 
.| Vertical in Front. .|Separately ntegral.|Integral.|5 1/2 |...... 1 SMA SS SCAR Pi yb dan abeen dee 
Crosswise in Front}............ ntegral Integral .| ve dase Aad den Sed caeaey nel nos weet Ha sevecleseceveverccnsereac 
.| Vertical in Front. .|In Pairs... . Integral.|Integral.|4 1/2 |...... & FRE eee ere Hows seddecescccnsccvseadude 
..| Vertical in Front. . tely. ntegral.|Integral.|.......|...... CR Ss | Goes CREEPER Teer ere 
.-| Vertical in Front. .|In Pairs... . ntegral.|Integral.|4 .....|...... EOE OSE Te EP Pea IR Te Se, sa 
.| Vertical in Front. .|In Pairs.. ntegral.|Integral./.......|...... Petiilnd ahemadeks tis oaticdn st tls tebe tunseatiemere 
Horizontal, Longi.|/Separately Integral.|........ 4 1/3 5 8 ERR A OA SEA FE Se Ok ae 
.| Vertical 4 1/2 5 
ity... eecccceccase 
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THE ENGINE—Continued 
Vv. 
CONNECTING RODS VALVES OPERAY ON 
% | ; 28 — 
3 g 4 By r 
- = = _ 
Ca eae oer mn er ser ae cae 
© 4 : < et ae 2. | s |e 2 is . 5 
E 3s ge g = 3 ag s ¢ = 3 22 5 : 
zi en oS = é a A 18\-a |2 a. |a° ~ 3 
Ne cobteus . eva H-Section. Carbon Steel..| Bronze. . Babbitt... .. 1 1/2 |1/8 \1 1/2 (a/4 jake Beside Exhaust. .| Yes..JPush Rods......... Helical 
Scio 4 BO bal Si dle-iee Cagle ERG So ota cdie™ 5.) 2-04 4ians co) ehadih «4 006 06 Mee «02h % oth ps ele die ceshe ens nlet Above Exhaust. .|No.. .[{Inlets, Automatic. . i 
Maxwell......)...).+++...- oe PRE tine Bronze. .| Babbitt. ... 8. ...5. joes s|ecceseslsece Bothin Head......... |Yes. .[Push Rods......... . Helical’ 
OS IIE ag SETS RES RRA Carbon Steel..| Bronze. .| Parsons 1 7/8 1/4 1 7/8 |1/4 |Inlet above Exhaust.. .| Yes. .}Push Rods, Rockers. H -\icaj’ 
Torbensen....|... 9 I-Section...|Carbon Steel..|Bronze..| Babbitt... .. 1 1/4 |t SEE ES Se BES PR ee Ee, |Yes. .{Push Rods......... ical. 
RR SS rere 6 ene ae COP ee Bronze. .| Babbitt... . 8... fs ce sls encseslouse Inlet beside Exhaust. .|No.. .[Push Rods........ H clical, 
Rs wc bh aol os haere |I-Section...|Carbon Steel..| Bronze. . Parsons 1 1/2 |7/161 1/2 (|1/2 |Bothin Head......... Yes. .JPush Rods, Rockers. H -|ica]_ 
Dragon.......|... 10 11/16/I-Section...| Drop Forging Bronze. .|Bronze...... 1 3/4 |3/8 |: 3/4 (|3/8 |Opposite............. Yes. .f{Push Rods........ Helical. 
pe RS es Err H-Section. |Steel Forging.|Bronze..|Bronze...... 1 5/8 |s/161 5/8 (3/8 Inlet beside Exhaust. ./ Yes. .§Push Rods......... Helical. 
Premier...... 44, 9 I-Section...|\ Carbon Steel... Bronze. .| Parsons. .... 1 5/8 |5/16\1 5/8 (3/8 oe bh berts$ 64. abe% Yes. .fPush Rods......... Helical. 
Premier...... 1-Section... Carbon Steel... Bronze. .| Parsons 2 3/8 \2 3/8 \Oppetite... 0355-26. Yes. .§Push Rods......... ered 
Grout.......: 72,10 1/4 |I-Section...|Carbon Steel..|Bronze..| Babbitt... .. 11/2 (5/161 1/2 3/16 Inlet beside Exhaust. .| Yes. .{Push Rods....... Helical, 
| SP RI +t) PATS Bronze. ./ Parsons 1 3/4 |1/4 |\1 3/4 |5/16|Bothin Head......... Yes. .§2 from One Cam ical. 
Smith 56/10 1/2 |H-Section. |Carbon Steel..|Bronze..| Babbitt... .. 1 3/4 |3/8 \t 3/4 (3/8 |Opposite............. Yes. .§Push Rods......... cal. 
RR Se See H-Section. Steel Forging. Bronze. .|\Combination.J.......)....).....--/se+6] |Inlet beside Exhaust. .| Yes..}Push Rods......... Helical. 
SIGE E, LOR SOF I-Section.. .|Carbon Steel... Bronze. .|Parsons......J1 5/8 (5/1611 5/8 |3/8 |Opposite............. No.. .JPush Rods........ Helical, 
Marmon.......... 99 I-Section... Carbon Steel..| Bronze. .| Babbitt. .... 1 1/2 |3/8 |: 1/2 (3/8 |Bothin Head......... Yes. SROCKers.......... ical. 
St. Louis..... 18\12 EER RR Bronze. .|\Combination.}. ......|....|....+seeleee- Inlet beside Exhaust. .| Yes..§Push Rods........ Helical, 
Wayne.......|... 12 I-Section...|Carbon Steel..| Bronze. .|Bronze......f. 2.2.62). 6-e)seeeeecleees Inlet beside Exhaust. . Yes..}Push Rods......... Helical, 
WEIGRs <vscccleciclecscuges I-Section rbon Steel..|........ RES SAS Pe ee: Ps Bre oS YF er Push Rods........ Helical. 
Atlas.. Rectangle. Man. Bronze.. Bronze..|Bronze...... eS RSS Cae ee Se ere een tae Te ee ie 
Pennsylvania. chitawoes aap I-Section.. .|\Carbon Steel... Bronze. .|Bronze...... 2 inncae ....|Inlet beside Exhaust. .| Yes. #Push Rods......... Helical, 
ord.... Bs Cas ¥ eps H-Section. Ch. N’l Steel.|Bronze..;Babbitt.....J.......)...-)..0008- 3/8 \Inlet beside Exhaust. .|Yes..{Push Rods......... Helical, 
eS, ae Sty eee pS) Sn ea epee Bronze. .|Babbitt..... 1 3/4 |3/16\2 7/16 Opposite.....5....... hue Push Rods......... Helical. 
cat aS bike os ext edy~ tes I-Section...|Carbon Steel.. Steel... .| Combination.[2 7/16\2 7/16 Both in Head.. .|No...#Push Rods......... Spiral. 
American.....|... 12 I-Section...| Forged Steel. Steel... .| Babbitt 2 7/16\2 7/16 Inlet beside Exhaust. .| Yes. .)Push Rods......... Helical. 
American. .|12 I-Section...| Forged Steel. Steel.... Babbitt 7/8 (5/161 7/8 (7/16\Inlet — Exhaust. . Yes. .*Push Rods......... Helical, 
Berkshire. 102,12 H-Section. |Mang. Bronze Steel....|Parsons......J1 7/8 (5/16'1 7/8 (3/8 |Opposite............. Yes = Helical. 
merce 27\10 1/2 |H-Section. Carbon Steel../Steel....|Parsons......f2 1/4 |5/16\2 1/4 3/8 Inlet beside a) Sree . Helical. 
EA ss oaks caleod sehen I-Section.. ./|Carbon Steel..| Bronze. .|Babbitt.....f.......)..-.)..--eec}eeee Both in Head......... Yes. .JRockers - Helical. 
ER RA SREY: ee I-Section...|Carbon Steel.,|........[....-ccse-e0- . Helical, 
— $SUb ka wsl tiem tr 1/2 /|I-Section...| Drop Forging|Steel... . . Helical. 
Fe ees Oe t1 1/2 (|1-Section...|Drop Forging geen - Oppo Y . | Helical. 
GPRM lois Naw 4 cud dnlad bbs ANd etad ines che aee (Ne SAE ee as: 1 3/4 |5/32\1 3/4 |5/16 Inlet Se ac Exhaust. .|.....JAll Mechanical.............. 
PRE IA Pp I-Section...|D’p A te St’l Besos. .|\Combination.J1 11/16\5/16)1 11/16\5/16 — oh OS eee Yes. .J2from One Cam..... Tapered 
Am. Mors 91/13 1/2 /|I-Section... Nickel Steel........... BO a MTS Pe | ERE ae Yes. .JPush Rods......... Helical. 
SE SR I-Section...|Carbon Steel..| Bronze. .|Bronze...... 1 7/8 |1/2 \1 7/8 |1/2 | Both ir in ok: .|No.. .[{Automatic Inlets Helical. 
Am. Mors 08/13 I-Section.../Ch. N’1 Steel. |........ Combination.f1 3/4 (5/32't 3/4 (5/16 Opposite............. Yes. Push Rods......... Helical. 
SERIE ae te I-Section...|D’p F’g’d St’l Bronze. .|Combination.f2 1/2 /16\2 1/2 |7/16|Bothin Head -| Yes. .J2 from One Cam..... Tapered 
Am. Na 48 12 Tubular. . .| Alloy Steel AR Bes Repro i — Exhaust. . Yes.. Push Rods......... Helical. 
Westinghouse.|............ I-Section Ss 3) SAK? Cee ee: ES Se re Fee PS ee Sa ae Helical. 
pO OE BERS AM Brrr ER Sy OO er a RS Ee een eee Both i in “Fed PMI S- Yes. .JPush Rods.....___. Helical. 
EES. Ss 3: o oh a o¥ oles ap Pie, So ee Pe IES La cM et covehawecle op'ee'waleuee Both in Head........ Yes. .§Push Rods.........|Helical, 
PS ¢ v3.6 Aaa bke ) 86 enue SN REET EOE, THI css hn o'e 00 be's dice bcev cls codhceseckabaaes Both in Head........ Yes. .fPush Rods......... Helical, 
TERE. rah, Bee agi OS Sig PRESSE | eaters ER RCTS See Roper yo Boosie ee aid Sah rata's ees Push Rod & Rocker. | Helical. 
Mitchell...... De ee A eee ar pat (ac | REARS PERRI TS ER, oor ss ee Se ee No.. .JRocker and Push... Helical. 
at's, OTS apd sig’ nis SRG Ga WAT Rahs 6% 9 Aba se COREE a to eee his 6 oan oa a odabtad 6lp cisenaalvesy Tnlet Beside Exhaust..|..... ute MOGS......... Helical. 
igh TE SEAR OP ARS: BAF. TESTE A, CC ay ie (ea White Bronzei2 3/4 |...-|.-..-+-|-+.-- RS eee eee mockes. ......... ; 
EE SiPG a VES SrA ee al mw ein Veh hdh Pao 3 5:4.4/05 wETE aro o meso L Suteki £0. FEE Sale A ki Aso v6 CCE ow. ef cae aed AWN ce oe yd eines Wie rs ba > 
RIN Miah 28 dal wy Bn as Ce Ee a 4+ wale gd MEME & < ome SESE ba igi WUE ad bee ae dio Lee woo pleke a oh S aoc ain Ww a id ai DO RED Be Saakis otk ee «0s 
AER SR VANES E UT (SP Me: Era RE Aplin Teer. FSS PES CAS Seon EE ene ree pets SHCA ee 
I SE, ARS re PERE Gas, PRI | RACE REE RNY OT TO Rees) Sales APRS Seen tare Cee SRS ete he re 
(BPS Ses cores Oh CR ape ats Perea SS MET Hee ge iS a Fe ON is. n.vie wekiine Vita ssc Push and Rocker... . | Helical 
STR Sie: SUAB I N hee, BME ERE ra ah De S IRRIRS 5 AEN, ARG a) SS. SURES RE Maa Nevin aan ei ree ie ie, SS Semen. eames Helical. 
UN bi. Get alse d <a elaine So phatase eek is wer Teepe CULT oie k dod ED EE oR ee che 6 5 6x apd ie CRC S Sachs nl IES cle EOE Fen TER 6 bie 60's 00 
y ASRS OP PRO aes Pa italy pric a ce Ein ta AES | FR gS fa Beit? Eedimits aire SORs CRRReR, AES Tabet Maphtie Temes ho es vo iesecd oes cas.e. : ; 
GD as Bas C0 oss nay ho onic pees Cg SE FT Pe SA Sad Seepee Sarr ee Rr aioe Yes. .§Push Rods......... Helical. 
ris cis pe ad AEH a wis 61 aan ie RA Ad okt athe oe aia EE a. < slain ches 5 che sw acicaberds ee Ee ee Yes. .2Push Rods......... Helical. 
Cas Sab sis ol <> 2: & dep 0} sb nhs aa MOML Ebina de 0 oh Dah Eee Ral eras ke omededhe ck aehowd obec se awbeer MT re Pee , FRA eS ee ae : 
ORE CE CE er OEE ee TT ee Or ers FOE SEE eR Faken Petes opti: Mare og res PL cm eee Pinca ae Coe ce ee 
pS RA RR Rea P De I-Section...|\Carbon Steel..|Bronze. .|Babbitted. ..2.......)....).......)2.-- Inlet Beside Exhaust. ./Yes..§................. 
el FP FOR OR PRESTR pe ORES SA CS | FEMI Rls Rutan: pi beeey FONE Ree Poise Inlet Beside Exhaust. .|.....B..5........0.000.. 
MRLs SAPa bh nk bla ee park e oheakse oh ae pT Ag” es cas PS es ee eo ee | ‘\Yes..0....... [op ae 
RS LO SRI sh AES tine Roe el oe yee, Same pS DE ES Pepe ee Opposite iy” 3) PRON ieee ok ae 
ISG ERS SERS SP) BS RSE ae Fae Ree te 28 * Nie as MCCA a, Baad AIR, Riess Be Se eee eee ye ee Sy Sree eee 
SERRE IE ARES eS PGE PES FE es | SS RRC: ea aes Paras BRR es PR! SRA nia ts ee SE eee ee 
Am. Mercedes.|...|........ I-Section...| Nickel Steel. .|S’l B’ing.| Babbitted....B. 2.0...) 0...). 0.0.00 )e00e Cnsmnnttes ic oss os 6 80 Yes. .@Push Rods......... Helical. 
| 3 EPPA Sec PEP ates (beet een! oh se POLES Gy pee fF Plc Pape adil stce stare cle +kaadeiden SNCs aio is aero da O% Yes. .§Push Rods.........|Helical. 
PEAR A CEA I-Section...|Ch. N’l Steel. |Cl. Type.|Bronze......0......-).c:.|..cccecleeee SIR 2550.3 gee 'o 60:0 Yes. .§Push Rods......... Helical. 
ESE OP , BOR: Res SRE Toe. pal nee, GS ne iat leny ste, ) iA! pt PRP URE: RG nSe rie RRM He%' Sh ~ Sale Buia Une 5th oP penics wel awe ny 0:5 2 00 Helical. 
ER NT, Bae gh RENAE Ceci, POR ya cnc "FR RS Sa et ° SSR Bees ie SD Ce RTS Fa ert DS oS is stk a 5 atric 5 atk ib Mecentric.......... None 
oon YE, Pie Petete a eS AN SS. Se eae fk Sprig RS EY, ATR SRA PP Inlet NS ES EER a ae : : 
. STRREREL) (Pe Peeve ee vite eee epee i, wie ee err en) een ee Pee ore eee | Oe et Pe PP re ee ge ee ee ere ope ere ee See 2 ° 
EA Kd, ia sg Aik b> WY CR ara eerie Wk Salone Pail Baa pod ¢ aie Pads Keen ie celiac cl: ch hagbbne’ Inlet Beside Exhaust. .|.... .B...- 02 ccc ccc eee ee j d 
5 AT ee RRS. EE STI geal O'ER oe) BN LY ee: (o> Fetish iaiay Pee BS NG ET. 5.5 alts ois Wa mcd ics 4 0s © « o : 
GTS xine UR Coos s chee I-Ee>tion...|Carbon Steel..|\Cl. Type.|Babbitted....B.......)....)..0c ce clewee |Inlet Beside Exhaust. . Push Rods......... Helical 
ee. ears vie.’ Nidbveted «one es I-Section.. .|Carbon Steel../Cl. Type.|Babbitted....§.......)....)....00e/eees \Inlet Beside Exhaust..|..... Push Rods......... Helical. 
A ei aigts bata ce baie <6 We Le Oded aoe 6c] nese olne vs «:ue) bis +06 9s ols esien os sace MG bes, val since] 0 0's.c'0-s| cn 5 [Re RIRMEO® DOMNNNG. 0), . ss ME SOOO... .......| Helical. 
Sind MANNUON 6 ahh s dv a vaelides donee C. N. Steel. . ./S’1 B,ing.|Babbitt......Jx 1/4 |3/16)1 1/4 |3/x6/Opposite............. |Yes. .§Push Rods......... Helical. 
Stod’d-Dayton|...|........ |\H-Section. |Carbon Steel..'$’l B’ing Babbitt..... Jr 3/4 we 1 3/4 5/16|Opposite EET Ne Yes. .€Push Rods. ....... Helical 
ee _ ee BR SERRE Oe OS rh ip «Spee Mrnen Baie” rita Aenare me ye ere eee ep rss eee ‘ 
—— Ap DOES oA Deg A ceded hl ahs WS E> Mn mllin does © 854, Se Sete s wae OESis Kino 2 a SE bd tae bal tas bs which boone Beside Exhaust..|..... Push Rods......... Helical 
Gh a sick e's ak os rs aa abe klk wale dak caue bdckek Obie 6c VALS hoa bey, OSE ote RES, PS EN OS eee : 
OE oinh ss shoud pane stan ne 08 APR beat ong ped DONG divates cs eae soigey | ccpuhs ¢is ohare ‘Inlet B Beside Exhaust..|..... Push Rods......... Helical 
0 RAE, AEE TT EDO] CUES eg ope NWT MEVOUNITS 6 65 o .5 tao wus tocb on ode ne Gee RAR Rope os ee |Both in Head.........|..... OE eae Helical 
ei, A Wanaka his xtc hs need $ EI: EER i TERRA I ea Singe pes (RET PRR Ose loons ooh ME Vin th ods Rie HOMRBERS dpEED 3 bo coe ; 
SR a OTe leaninis dy Kd y Wh ah oe S’1 B’ing.|Babbitted...f2 1/2 [....).......|.0-- Nc badbs'ed wie <4 ROOs sea OMB. cc 55 86s Helical 
Eng. Daimler.|...|........ bes sawn Mang. Bronze|Babbit’d|............9....... eee Ep: Seer ‘pnee Beside Exhaust. .|/Yes..JPush Rods......... Helical 
Eng. Daimler a -|1-Section...'C. N. Steel...|Babbit’d|............0....... TE SEER |....|Inlet Beside Exhaust. .| Yes. .J/Push Rods. . He! 
Eng. Daimler.|...|........ |I-Section.. .|C LG Steel eS CME A ERT Seid: 4a eete |....|Inlet Beside Exhaust. .|/Yes..{[Push Rods......... He 
TOD. cs cichiw dtece'chéha I-Section 2 A COG SSR Rio. aie apes ener ee faa -| EC rare Yes. .JPush Rods. .|Hel 
PE ass kote Paks 0cea aes ERP e Boi ‘Carbon Steel.. |Alloy.. -|Alloy.......Bese.eee eet SrA OS ee Cre ush Rods......... Helical 
yt RSPR SRE Reet nigh chad aes vans weigh ubebe o4arthies Chine ceumeLE oche dined -ansecteren 'Inlet Above Exhaust. .|..... Rockers........... Helical 
ER RE Ry CeCe 8 aah OFT ewe eae” Ah RN PRE RA ts. co aee ie Se ey bee \Iniet Beside Exhaust..|..... Push Rods......... Hel 
i |Opposite P 
} 
| | 
| 
Simplicity. qhblesere ic | WaghseKees shales cate | wie F0acaca | JodcereneveMncerdvolecsclevervcs|seeee Opposite............. Yes. .§Push Rods......... | Heli 
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THE ENGINE — Continued 
CRANKSHAFT CAMSHAFTS PIPING MUFFLER 
MAIN BEARINGS 
= ct 
2 
3 
oS 
= & . ro we we Te 
} = 3 eg Sc 3 
: 5 Bg 2, |f F : a | a] ae id) 2 
S| = " £ = 
Zz = =* m z a a ‘a =e ge o = 
Drop Forged and Gr'd.||Babbitt ..... Three. In Crankcase Bronze Gears Integral. Bus Pipe Bus Pipe... No..| Ford ét 
Drop Forged and Fin’d||Babbitt..... Two. .J In Crankcase.| Bevel Gears...... Pinned. . |Single Y. Double Y..]| No.. Briscoe 
Drop Forged and Fin’d||Bronze...... Two ..§ On Crankcase Steel Gears Integral. ||Single Y. o le Y.. 1y2 Logan 
Drop Forged......... 2 Bronze Two ..f Over Crank. . Steel Gears....... inned. .||Single Y ipin, Yes reise a 
Drop Forged and Fin’d|| Babbitt. .... Two. .f In Crankcase. Bevel Gears...... Pinned. .| Single Y. Doub No..| Briscoe 
Dn Drop Forged and Fin’d||Parsons.. . One.. .§ On Crankcase Steel and Bronze.. Pinned D’bie Y. Manifold... No.. Logan 
Drago Hammer Forged...... Parsons... .'/Three.{ In Crankcase. Steel and Bronze..| Pinned. .| Single Y. Straight...) Yes Yankee 
Lamb .|\Chrome-Nickel Steel Drop Forged and Fin'd)|Bronze...... Five. ..J In Crankcase.| Bronze Gears.....)........ D’ble Y.|Bus Pipe... Yes |.......... 
Premi*’...-+-++- Carbon Steel....... rop Forged and Gr’d.|| Babbitt... .. Five... In Crankcase.| Bronze Gears.....|Pinned..||D’ble Y. Double Y..§ Yes |Premier. . . 
Premi:”...-+-+-- Carbon Steel....... Drop Forged and Gr’d.| Babbitt... .. Five... § In Crankcase.| Bronze Gears.... .| Pinned D’ble Y. Double Y..§ Yes Premier... 
Grout.....-.--- Special Steel....... Drop Forged and Fin’d!|Babbitt..... Five. .§ In Crankcase. Steel Gears....... Integral.||Bus Pipe Bus Pipe... § Yes (Grout... .. 
MES... s vce se Carbon Steel....... Drop Forged and Fin’d||Parsons...... Three. In Crankcase.' Bevel Gears...... Integral .'||Single Y. Bus Pipe... Yes | Dorris. 
Meth... .secsas Carbon Steel....... Drop, Forged and Fin’d)||Parsons...... Three .§ In Crankcase.|Steel and Iron... .|Pinned..||Single Y. Bus Pipe. .J Yes Smith ab 
Lam! . | Chrome-Nickel Steel Drop Forged and Fin’d||Bronze...... Five... In Crankcase. Bronze Gears.....|Pinned..||D’ble Y. Bus Pipe..g Yes |.......... 
Logan....-++-6- Carbon Steel....... Drop Forged and Fin’d||Bronze...... Two. 7 In Crankease.|Steel and Bronze../ Pinned. .||Single Y. Two Pipes.f No..' Logan 
Marmon....---> Carbon Steel....... Cut Out of Billet... Rabbitt... .. Three .fJ In Crankcase.|Steel and Fiber... Pinned. .||D’ble Y.. Individual.J Yes |Marmon 
St. Louis Carbon Steel....... Drop Forged and Fin'd| Parsons . Three .4 In Crankcase. Bronze Gears..... Pinned. .||Bus Pipe Bus Pipe.. pas dleeeebetoee 
Waync...---s6- SS Ee ae ee Drop Forged......... Bronze...... Three .J In Case .| Bronze Gears.....|Pinned..||D’ble Y.|.......... AY Dheta) 
Wayne...--+++- Steel... ........... Drop Forged... .. Babbitt. .... Three. In Case...... Bronze Gears.....|Pinned..||........|...s0s0005 SUS ee 
NS... +s aap Forged Steel....... Sain ek ae Dia Aa ee Ns. 56 Dio bao cha oi Vanes ves o% c Uaadied Evia Macc bas teea Sow aaol No.. Kingston 
Pennsylvania... .|Carbon Steel....... Drop Forged......... Combination. Five... In Crankcase. Spur Gear.. .| Integral.||D’ble Y.| Double Y..§ No..|.......... 
Pord.......+++- Chrome-Nickel Steel |Drop Forged......... abbitt..... Seven. In Crankcase., Rawhide and Br’z |Integral .||Bus Pipe Bus a 4No..|Ford...... 
ME EO1i8.06.06¢8 Carbon Steel....... Cut Out of Billet...... Bronze . Three. In Crankcase. Bronze Gears... ..|Pinned.. Bus wipe DS OS eee ee 
Atlas........++- Machine Steel...... Hand Forg abbitt ..... Three .J In Crankcase.\Gear............ Keyed...||Single Y. Single Y.. .f No..| Yankee 
American. .|Carbon Steel....... ™ Saar Babbitt ..... Three .f In Crankcase. Steel and Bronze..| Pinned. .||Single Y. Bus Pipe... Yes Ja 
American....... Carbon Steel....... OS eee: Babbitt ..... Three. In Crankcase. Steel and Bronze..| Pinned. . |Single Y. Bus Pipe..§ Yes .......... 
Berkshire. .|\Carbon Steel. Cut Out of Billet...... s Parsons Five... In Crankshaft|Steel and Bronze..| Pinned. .||D’ble Y.| Bus Pipe .§ Yes | Powell..... 
Commerce...... Chrome-Nickel Steel |Cut Out of Billet...... Parsons. Three .§ In Crankcase.' Bronze Gears.....| Pinned. .||Single Y. Manifold.. .J No.. Special... 
Marmon........ Carbon Steel....... Cut Out of Billet......|Babbitt..... Three .J In Crankcase.|Steel and Fiber... Pinned. .|/D’ble Y.|Individual.J Yes Marmon... 
BNC. occ cenes RNs Mies 2-< ns 000s Drop Forged......... Babbitt Fhree .f In Case... ...| Bronze and Fiber |Pinned..| Single Y./Single Y. bela i> dskuiders 
Acme .|Chrome-Nickel Steel |.........5.....0000 Bronze Five.. f In Crankcase.|\Gear............ Pinned. .||D’ble Y. Double Y..1 Yes |Acme... |; 
.|\Chrome-Nickel Steel |.................... ronze...... Five... In Crankcase./Gear............ Pinned. .||D’ble “Y. Double Y..§ Yes Acme 
Craig. ToMMMS ATE owe yt ae uc odin cae Drop Porupa and Fin’d!|Offset....... Three .§ In Crankcase.\Gear............ ee on, | EEE eee eee er eee ee 
MOR... .eSsise 55 Chrome-Nickel Steel |Cut Out of Billet...... Parsons......|Five...] Superimp’sed | Bevel Gear....... Integral.|| Radial ..|Bus Pipe..§ Yes |Gray...... 
Am. Mors....... Chrome-Nickel Steel |Cut Out of Billet...... Combination. |Three.f In Crankcase.| Bronze and Fiber Pinned. .||D’ble Bus Pipe..§ No..|Mors.. 
Harrison........ Carbon Steel....... Cut Out of Billet...... Bronze.....|......§' In Crankcase. Bronze Gears... ..|Pinned..||D’ble Y.|Bus Pipe..§ Yes | Harrison 
Am. Mors....... Chrome-Nickel Steel |Cut Out of Billet...... mbination. Three.J In Crankcase.| Bronze and Fiber Pinned. . aan Y.|Bus Pipe... No a bcos 
MOD... vides od Chrome-Nickel Steel Cut Out of Billet...... Parsons......| Five..§ Superimp’sed Bevel Gear.......| Integral.||Radial .. Bus Pipe..j Yes Gray .... 
Am. Napier..... Alloy Steel......... Hand Forged......... Babbitt. .... Four. .J In Crankcase.| Bronze Gears... . .| Integral .||Special. . Individual.§ No Wee’ gh’ se 
Westinghouse. . .|Chrome-Nickel Steel|\Cut Out of Billet......|| Anti-Friction Three.J In Case......| Bronze Gears.....|Integral.|;Y Piping Bus Pipe..§ Yes |.......... 
Panhard........ Chrome-Nickel Steel |Drop Forged.........))... 02.00.0000 ce eue Crankcase.... Fiber Gear....... Integral .||Single Y. Single Y ON) JP er" 
Panhard........ Chrome-Nickel Steel |Drop Forged.........))............).000- In’Crankcase.| Fiber Gear....... Integral .||Single Y.\Single Y...J.No..|P. L...... 
Panhard........ Chrome-Nickel Steel |Drop Forged.........))..........485. In Crankcase. Fiber Gear.. .|Integral.| Single Y. Single Y...§ No..|/P. L...... 
Sialinial 
Mitchell........ Carbon Steel....... Drop-Forged and Fin’d||Plain........ Five. : 3 In Crankcase.|.........ccecee. Pinned. .| Bus Pipe|Bus Pipe. .§....).......... 
Mitchell........ Carbon Steel....... Drop-Forged and Fin’d!|Plain........ Five.. i In Crankcase.|...........c000. Pinned. .'|Bus Pipe|Bus Pipe. J ............... 
agate al J )i< cx ncadhirua <chlawitinisabsaws see ¢hadeetncae sid Uae Cul hice: piictuaconnscica tek oleate ov: D’ble Y..|Double Y..J....|.......... 
Deer MME. ook ea cccccereseececé Cut Out of Billet...... , GREE BNO pe ey pee es MOOR NY ss cao xo chacar 0% 0 ss oan elecLe heres 
ee SST nt Rees SE Peer ey AE Se Sr AS A ee Pe eee en TET e PE ever rer ey ct ee ep ryote 
ee CS SE rete re) eee Oo eee mee em NN ee eee MeN eas ery eri ee) ty eres | oPEe PET KEATE OEE Co ee ely 
a a At Ne ST py ee! Sey a A |) eee Cee ks Nee ea PCN Le ee een) CEG | PME bees ey SE Ry ey 
DUM hd 4 ani Ss cn ovnw 4s Keke wa Odie oa a CK Se ob AU AE ee AOS oa Oe ee RAE £64 een on Shee We ahion peee de Lab e'aela ¢ ae seats ames Vales eee 
aoe jeearien Carbon Steel....... Drop-Forged and Fin’d||Plain........ Five Beh CIS 35 85 5s Sedans, a 0'v Pinned. .||Bus Pipe|/Bus Pipe. .§....)...... 
ES: SE ee eer et Pe beep De eee | (APTS SEy er eke akon Sa Reh Pep et ees ery | Pree res rk ereg Ty Te ey to 
RMI OS NET NEAR eta ee mee TR gs HIF TEENY EE a a ae Rey Pre a em Ste tay yi PRIN EPS ey 
DRO Steen, oe ah Le. as ball cde wile d bret he eb.eeeeG aia Eee ee! Rr s e ea ne (ee ee ape ees ey ee BEA 
RR Re oR er ae a one Se 5 ah asl cde w 0 wiente Annular Ball ooo ek Ceres cs DRS ko once cheb Cok REE bal ve eekeeet 
ITS HORI, Voit ee RN Ci Rust Ne ar ater Se Annular Ball | Pert Fee eS Re SA FES APPR OA Geter EE SOP Dik 
IEE I PSOE ERE S MOE PEED eT Pee ee trey ee Pee Ree Aes Serer Fie, EET Ee) CEPR EEOE EEO PR oo ce Pere oe ee 
SG. fsa aI eBh knoe tS oie dws b' pit kd eta oe on orgs an eek al ee be eee TRA SERBS Deis (RENE SN er ett ROO, MRM I re. Mae Rea. 
Aerocar. _...(Carbon Steel....... Drop-Forged and Fin’d) Babbitt.. .|Five..£ .In Crankcase|................ Integral.||D’ble Y.|Double Y..f§....).......... 
Craig- Toledo. .../Carbon Steel....... Drop-Forged and Fin'd|| White Bronze|...... mn COMOROS as osc chb as os e's In Rais aed nt'éctabed ee sc Mees chlodt toed 
MMiMer. . oss ses Carbon Steel....... Cut Out of Billet......|| White Bronze|...... In Crankcase.| Bronze and Fiber../Pinned..||........). 0.000 c ee cQiewccleccceccues 
NN RE Pd AS, Se (ae ar Sats ae , RR (ARSE FEE 0 RP Foes | Nee ee Pepe se en rey” 
POUR ill x.y sb ob is ds acanid 42a wae bie ope sed e6in'b's 0.6 ddA pe bah aad Hates CUE ¥ison 666 op wenpe cpm peh 6s 4 eed chy bi0bs odie 02 shewelsapeececes Buide tleaveve wes 
ee oh SES Ra ee ee, OE eS AEs Pree see ee Os MEET Pepe Peep ee ee Mey Sey Pe ree Pe meee. Pe ry mu pe 
Am. Mercedes .. \Chrome- Nickel Steel [Cut Out of Billet......|.3 Hess-Bright|...... In Crankcase.| Rawhide Gears. ..|Integral.||\Single Y.|Bus Pipe...J....).......... 
B. L. M......+.«\Chrome-Nickel Steel |Cut Out of Billet......||Babbitt...... ee In Crankcase.'| Rawhide Gears. ..|Integral.||Single Y..Bus Pipe...§.............. 
Me... ka vas Chrome-Nickel Steel |Built up............. Hess-Bright. .| Five. ..§ In Crankcase.|Spiral Gears...... Integral.||D’ble Y.|..........M 2.0)... 
Pe. ...¢s0 eben Carbon Steel....... Cut Out of Billet......|| Annular Ball |...... Re OS BRP: pot Sd Se PAA Eee obi PON py 
ee oe \Carbon Steel....... Cut Out of Billet......||Ball......... 1s wadin d None........ ONG «a bo 60's v's SYS ee TEFy 
_ sea eeen Nickel Steel........ jout Out of Billet... ...)|| Babbitt..... | eS, SE a Sa APY RSS Ae Integral .||D’ble Y..|.......... Torpedo 
DB... ce Speeds ab occ do. Bas oR be 6 Oe es we es mts £90.00 00 od Paws 60 b's 6b, checked Ooo see ed eves slsews ct set bsgeece fe ce beoclls epee ce sls egos soe w Mere Olivewedeess 
SD... 0.5 ck Sin SANA Ww AH ok Pe Cea We Le Cha TCUEN 8 5 LORENA OF KOLA oS be wah AOS Calet co bs ke Vamowesle doth yc ASR? Uebd ode kee bec LU eeell ba ca aeeo 
SEDCC. . 5 cinch Gad beak ee ek «6x ya ches e'6 dC as. 6 dP Ris PEE ode S olais 6.6 oS s CA wed OREO ese ULER ES COs Lan to nd lbs cdececd css tne lvcemealbotdsadtdes 
an... .. tee Carbon Steel....... Drop-Forged and Fin’d|| Babbitt.... . . Two. .I In Crankcase.|Bronze Gears.....|/Pinned. .|)........).0e cece ee Bene elec sec ecees 
-...., cue .|Carbon —~ 3 pwauw ta Drop-Forged and Fin’d!||Bronze...... Two In Craunkcase.| Bronze argh See A er CO ee 
Zust 23 & Ue Cut Out of Billet......||Babbitted ...)...... In Crankease.| Bronze Gear... ...|Integral.|/Single Y.\Single Y...J No..|.......... 
Stoddard D'ton .|Carbon Steal Drop-Forged......... Babbitted ...}...... In Crankcase. Gears. . inned..||Single Y.|Bus Pipe. .§ No..|D. M.C.Co. 
pes ord D’ton . |Carbon Steel. .|Forged _ SS SA POSTE ae In Crankcase. Rawhide Gears .. Pinned. .||Single Y./Bus Pipe. .| No..|D. M. C.Co. 
_ el Cnn) errr Pare Pe ee eee le ee ee | ee ee Cee CEPT ETE ETE CREEL Cee Ce Le CO eee ee 
— i. e<nies 0 LETS ES RN Re SRST ete I ae pee SEES pees EG, ER PO OR rE SOG es | pee ee ee A ape 
ee RL ES SES DER NORE Sera a eee eee OPE, SE SY Poy Pr ey ery oe ee Single of >,  & 8 eae 
Am. Truck...... "|\Machine Steel... ...| Cut Out of Billet. . i Pee ea In Crankcase. Steel Gears.. Pinned. .||D’ble Y.|Bus Pipe. .J No..).......... 
NS = ORS PSE INES SER ROG at Se SRY BROS Sas Overhead....|Bevel Gears ..... Integral .||Single Y.|Bus Pipe. .J....\Gray 
ene. Se Wee te tee ak alnes ehaletiasedsas scail ee POPPI CIA FRISF PISS RRS EEE PRs | Bead Pa Re kG PR er 
Merce‘les....... iC. ARP |Drop-Forged on Fin’ al| “| SRS ae In Crankcase.|Steel Gears. Integral .||Single Y. Single y Fay Mercedes 
English Daimler.|C. N. Steel.........| Drop-Forged and Fin’d ‘Babbitt... i toa In Crankcase.'S Integral. ||Single Y./Single Y...§....).......... 
English Daimler.'C. N. Steel......... | Drop-Forged and Fin’d||Babbitt......|...... In Crankcase.|Steel Gears...... Integral ./|Single Y.|Single Y...J....).......... 
English Daimler.|C. N. Steel........ -| Drop-Forged and Fin’d)| 3 Hess-Bright|...... In Crankcase.|Steel Gears...... . Integral .||Single Y.|Single Y...f............... 
Delahaye.......| SRF Fs SS ee | ay ee 3- | In Crankcase.|Steel Gears.. Integral .||D'ble Y..|Bus Pipe. Jo... 00. ..0.05. 
Marion...... \Carbon Steel. ...... | Drop-Forged and ett ‘5 Bronze.....|Three.J In Crankcase.'/Steel............ Pinned. .||Bus Pipe| Bus Pipe. .} Yes Kinsey 
Austin..... AEN SS Fey see pe ro RT, SR irene, AIR ee Pere ee ee D’ble Y./Bus Pipe. J Yes |.......... 
Carte:-Car...... [sev ker aves 0s caass CLO EE OPE Te pe, PET EES, APE Feet IIE Re RE Pat on ee IE 0M 0.0» da banks bake sma b abe eek Mapas’ 
Moline.......05. SELF SEE SORE IE CE RON S| PAE ee Ee, ae Sey CrtGGl So a.aiak s Ch doch 00 bass Vine ||Singie Y.|Bus Pipe. .§....).......... 
SAS tari ee aT st MOR ere SER as Cy Se tae BRA Gor TPS Pe ||D’ble Y.| Bus ri- | PEE) RS 
ers RS i ni tans bo aE Band iad dba bus eaeeHt POSTERS PR PESO! CRIES epee Comer er tat 2 Vireo L ey Single Y.|Single MEM Viv a4 00 e's s's 
Pierc--Racine...|Carbon Steel....... 1S SPE ot PR ites Th! eee TR ges NARS a 1s Lament | Sp ae ||Single Y.|Bus Pipe. .§....).......... 
gm blegscasawatcs > he<cc ccbscwebee Joceccesceccesenssene Ridse ches shed scKka ee Aer Pee eae) aeoee | ae prey ie erererr TS 
_ CO hg ec bidee cas 64% siais [evs apessccccnsoseses | Sel Byes repeat ry PAIR A GTR NR REECE Bus Pipe|Bus Pipe. .§....).......... 
lClisece sees ale ee esses reseeenees [oer eee seen eseseseee Dc wcee ss eh Nove Sem sc cccbe ssi cdl esessabbcrsderecelesecbesiiicccacesolosoveoser oa det sloesssesicen 
NE Soy Se RTA Ree ST MOG < Sear ay | EES, Saree In Crankcase. (Gears oe ome a aine web becvodeceslens ce cculescnzsics > doab's lweessaeeee 
— ea oe PS eer Hand-F’ged and Fin'd.||............)...... In Crankcase.| Bevel Gears... ... Pie Sana iis ble Y. ter Fer ere ‘ 
ea... MEMES Toe aCe bnds oe bck awis 6s epie'n saci. c exe PRESET ES La teed: sbetsabpsadalwoasedseuaaueesé a mice Ee. Jesscceese dats epee at 
Gimplicity.. ogee. sss cece eee ecesfewessecsseeeecresees RSS 2 OR aS ay Se tye Beers | eorerey FEeaeas #89 Disonyd can% 
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De 
THE ENGINE —Continued 
COOLING 
AIR DRAFT RADIATOR | | PUMP 
ee Sa ae Sat PS Se OTR EAT Se Es ee 
fae | as 
| | ~ 3 | 
ee is, i 1 |. | 
| +s) | . 
eo | 3 8 5 ry lz g | 5” 3 = ) | © 
i ee EF Re Sine Ga 32) 8 sii = lis] 2 E 3 
z z a ro em & a. Be | & A 
SS | Waterjackets.. .||Fan Behind Radiator. .|............ || Whitlock....|... eee ae Ss |..+.|/None../....| \Ford.. . Centrifugal. .|Gea a 
Holsman...... Flanges on Cyl..//Fan in Flywheel.. .|Direct....... ‘ Fo 
Maxwell.......| Waterjackets...||Movement of Vehicle. eleneeeseseses||/ Briscoe......|..../Honeycomb....,.|.... He 
PN aS Copper Flanges Fan on Crankshaft.... Direct....... Me 
Torbensen.... .| Flanges on Cyl..||Fansin Front......... \Spring Belt. Lo 
Maxwell....... Waterjackets...||Fan Behind Radiator. .|Spring Belt. .| To 
| ee Flanges on Cyl. ||Fanin Front......... \Leather Belt..|| i EOE SERA POA ees Pe Mz 
Dragon.......| |Waterjackets.. .|| Fanon Radiator...... Belt.........- ||Kinsey...... ove ‘tinned Tubes. ...| 175 ||None..| 16 ||Own... "|Centrit beh Gea Lo 
Lambert...... | Waterjackets.. .||Fan Behind Radiator. .|Belt.........||/Purceill...... 45 | Vertical Tubes....|.... ||None..}... | ........|/Rotary “a Gea Dr 
Premier....... Waterjackets.. .||Fan Behind Radiator. |Leather Belt. .||Mayo.. -++.++-| 50 |Honeycomb...... |....||None../....|/Premier. [oneeseaet. ea Le 
Premier....... | Waterjackets.. .|| Fan Behind Radiator. |Leather Belt..||Mayo........| 50 |Honeycomb......|... .||None. .|....||Premier..|Centrifugal.. Gear Pr 
Grout.........|Waterjackets.. .| ||Fan Behind Radiator. |Belt......... ||Mayo........|....|Honeycomb...... | 132 ||None..} 20 |/........ ‘Rotary Gear... Di'ct. Pr 
Dorris... 2. Waterjackets...||Fanin Flywheel.......|............||Long........ so |Tubular......... | 430||No....| 6 ||Lobee...|/Rota yGear...../Di’ct. G1 
Smith......... Waterjackets. . ‘||Pan Behind Radiator. |Belt......... ||Smith....... 5° |Vertical Tubes....| 97)|/None..|, 12 ||Smith.../Centrifugal...... Gear D 
Lambert...... Waterjackets...||Pan Behind Radiator. Belt......... ||Purcell...... 50 | Vertical Tubes... .|....||None..|....|/........ |Rotary r.....|\Gear Sr 
OO EEE 1 ESE eS Ban Behind Radiator. |Leather Belt..|| Kinsey... .. . 72 | Vertical Tubes... .|.... \|None..| 20 |/........] Centrifugal...... Shaf: Li 
, ‘Fianges te RM” MES Te re Flat Belt..... | ER a ee eer EES |....||None..|....|/None..../None........... None Li 
Waterjackets.. ‘|lPan Behind Radiator. .|............ {}Befacoe. .....)2555 Horizontal day wh <+dnse |-.-.||Lobee...| Rotary Gear.....|Gear M 
Waterjackets...|/Fan................. te | EES es Pree Vertical Tubes... .|....||None..|.... Ses ae 28 ee Gear. St 
.| Waterjackets...|/|Fan................. 8 Ga | EEE Poe Say eee eee ee PA TS beeches cewecs'el NONE. 0550s e Gear. v 
Waterjackets.. -| Fan Behind Radiator. . = Waa wa adn | Whitlock .-| 75 |Honeycomb......|....|/None..|....||None.... Thermo agua + re v 
ia... Waterjackets.. .||Fan Behind Radiator. |Belt.........||Mayo........).... |Honeycomb...... |-.-.||None..|.... | Paeoee |Rotary i -|Gear A 
:|Waterjackets... .||Fan Behind Radiator. . ae Belt.. | Whitlock cadehewey Honeycomb...... |....||None..| 7 ||Ford....|Centrif Diets... P 
Waterjackets.. | 'Fan Behind Radiator. .|Spring Belt. .||Briscoe......|.... |Honeycomb...... oval |.++ee+|+...||/Lobee...|Rotary ooM ...|Gear F 
Mey Pr Re PO ee ee ee CR ee '|Whitlock::::| 75 |Finned Tubes... /|.:::||/Yes.::| 48 ||Lobee... \Centrifugal......|Gear. $ 
. | Waterjackets.. . | ‘Pan Behind Radiator. Flat Belt..... | sseeseeeees-| 68 | Vertical Tubes..../....//......! eS eee ee Centrifugal...... Gear. A 
. .| Waterjackets.. || Fan Behind Radiator. Fiat Belt..... | RC a ee | 58 | Vertical wh geen rs i} \Centrifugal......|Gear. A 
< Rs Ties oa Sk oe 5 oF earl de open she eke ||Livingstone..| 65 |Cellular.. | | Centrifugal... ... Gear. A 
Commerce... ..|Waterjackets...||Fan................./Belt......... |Kinwood.....|....| Vertical Tubes.. ESS Li aie ves « None E 
Marmon.......|Flanges on Cyl..|/Fan................. Piast Belt.. eae None Cc 
|\Wa ..||Fan Behind Radiator. Spring Belt... + | eS Soe x |....|Honeyeomb.... MMs cig a'd3 « v'-0'0 ea I 
..||Fan Behind Radiator. |Belt......... MNS 3s fio, tress Finned Tubes. Centrifugal...... Gear 1 
.-||Fan Behind Radiator. Belt.........|/|Acme......../.... Finned Tubes trifugal...... Gear ! 
icine ahs ide wn ek eo es bLewt )c 6s o6ae'e Pet DAS & Honeycomb......|.... i] Da thie Ga adle ay 5:5 ¢ ek 4 << ! 
..||Fan Behind Radiator. |Beit....:° 2! |/Welch.. (122°)! 27! Honeycomb...... | rr0||None..| ro ||......../Centrifugal...... |Belt. ¢ 
..||Fanin Flywheel SS Pera OM «5555-5 0'se 85 |Finned Tubes. ...|.... | Yes. ..| 40 ||Own..../Rotary r...../Gear. 1 
: ‘pend Behind Radiator. oe Belt. .||/Long........|.... Vertical Tubes....|....||...... E35 || B’kman..|Centrifu oa mea re in Gear. 1 
Pe A. ics 803% OR in kie pare | 85 |Finned Tubes. SOT ries 40 ||\Own..../Rotary ...|Gear. ] 
eS pce Behind Radiator. |Belt.........||/Welch......./.... |Honeycomb...... | rro||None..| t2 ||........ Centrifugal. Rina ks |Belt. ’ 
3 \Pan Behind Radiator. ipa bats ay Eee ||Any.........| % |Honeycomb...... | ¥ |\Yes... |. ...-|}Own entrifugal...... \Gear : 
.-||Fan Behind Radiator. |Belt......... |\Swiss........ |....|Honeycomb...... |: vi ‘| None..| EA ES ae \Centrifugal...... |\Gear 
; | Fan Behind pametor. pene Belt..||Grouville....|.... Honeycomb....../.... : WR ate) fae \Centrifugal...... \Gear. 
-||Fan Behind Radiator. |Leather Beit.. |Grouville ae ee Honeycomb...... |.ee+]/¥@S...| 20 |p. L.. ../Centrifugal...... Gear. 
‘cae Behind Radiator. |Leather Belt.. ‘| Grouville....|.... [Honeycomb SED Se ee ey SES Saar eae 
| 1] | | | iL 
| | | | | 
Mitchell....... Waterjackets.. .| Fan Behind Radiator. .|\Shaft........ } ihe beRnein Wale’ ten > .|Honeyeomb Rotary Gear.....|Shaft 
Mitchell....... NR ll 55s. « o's. 6a van 66% 00 one . “ape ! IAS pepo ...-|Honeyeomb Rotary Gear.... .|Shaft 
Pullman...... OS ESR aa an Pepe | SRI eS fee lagccst rete eee ee 1] 
Frayer-Miller. .| Airjackets......||Blower..............| OR \|None........ -++-[Nome............ ve aad 
NA sf ELAN 6 wide p06 y'0's Ohhs ca ebeucd vedd dae acece ero rere st oes eee Dee 6 BE elo aes dha eer 
Compound fa teh ae tae ROIS a PRE kes Cael 4y Ke Seb elev 4d hAaWieees ESTE SS eats ARO ae 
LS ha Sak AGG bb MAU AED nos 03d Mo ease as cpalodwin's Fae RES SG | bbietacobvearens EO ree 
EE ER i, REE S| ILARRRESE SCR LS Ba pia es Birr oy Da Nae rere sce erevtcecieleses | Pee re Pee 
Mitchell....... Waterjackets.. .||Fan Behind Radiator. .|Shaft........ Hs scceccbeces Honeycomb 
Pullman. PEON. Hoes as seeds sosesteens APRS Raye eS Fr re oe 
Pullman. NE en ree cd bea Fe NE ae Eee ¥ PRR SEE 4 ARIE [a ERE te ae 95S ee 
Triumph...... 5 WE PER abe aaa aalseaee oaieed Bs d5xerna ceed at ‘| Horizontal Tubes. ....||None..}.... 
National... . -- Waterjackets.. .|/Fan Behind Radiator. .|....-.-.. Reais chasebon --+-|Vertical Tubes ...|....|]...... “she 
National...... Waterjackets.. .||Fan Behind Radiator. .|............ | Serer: ....| Vertical Tubes ...|....//...... wee 
National...... Waterjackets.. ./| Fan Behind Radiator. .|............ | POR ....|Vertical Tubes. 7}..2¢|[..052: atu 
Detroit... ::::|Waterjackets...||...............0000. ekvghtasaatnsaapssecyss ict ladencdh Sep tunes RS Nhe fea 
Aerocar....... CNS EN i ee a rN oss 0 05.4 00 Ca EE See ae Be: S| erp éReathibn a <s Wei w 
Craig-Toledo.. .| Waterjackets.. .|| Fan Behind Radiator. .|............ sii iach anh |....|Honeycomb...... PE a 
Rainier....... Waterjackets. . .|| Fan Behind Radiator. .| Leather Belt..||............ ....+|Honeycomb...... ..»||None..|.... 
Cleveland..... Waterjackets.. .||Fan Behind Radiator. .| Leather Belt.. Sy pate ey Fe : ae -| Honeycomb vere ....||/None..|.... 
compound RAPP Ae oldua's oe EARLE Se 8 TNE debe Mes acekide es Ti swabineces’s Se eld fis th eee eis Te 
GG ihe le adh < uy s avo site be ts cull kWh keke e thas eee kre ie ks ERA y oh eRe. wallace bib abcess ha OSE ERAN poha 
Am. Mercedes. .| Waterjackets.. .||Fan Behind Radiator. .|Belt.........||Own........ ...«|Honeycomb...... ...-|}None..|.... 
| 2% See Waterjackets.. .||Fan at Flywheel...... Attached... .||Livingstone..|....|Honeycomb...... per | | ~S ae 
Moore.........| Waterjackets.. .||Fan Behind Radiator. .|Gear........ Meet Erde ke ....|Honeycomb...... ....||Nome..|.... 
SS coe a ee ee eee 
ae op ‘ PR ye ee Cee es | no a RR hahaa Dee 
NN: 05 6:06.08 6rt0 NN SARS iis e's di nidiag dep we gE v'hcb a beh 6 Sa Sisci che cena’ ..-.+|Honeycomb...... ee heer Te 
. | Sees | Waterjackets... Kab ann) ohceneeiine era, Meee rir aa. Fiala Pits I maar ery, RASS YS ee 
ERR RR 1 RE ED Rares Te eee: Rie yoWa weaned ows .| Honeycomb Lee aceh 4 Sa eo sea 
WN. <inik'sts a sas oe Caw iS Fan Behind Condenser.|Chain.......||............ ..../Condenser.. ae he a 
OS a Waterjackets.. .||Movement of Vehicle..|............  eeenecey ....|Horizontal Tubes.|...|||Yes...|..; 
TOs os dices we Waterjackets.. .||Movement of Vehicle..|............ BS Sogn o 5k ....|Horizontal Tubes.|....//Yes...}.... 
en EERE Waterjackets.. .|/Fiywheel.............|..6.2cseeee. Meyvet...... ....|Honeycomb...... -...||None..|.... 
S000 G-1) tom... | WGOOTIMGROUR,, silo sos ck cow cecscccefecteccevcess Kenwood... .|....|Vertical Tubes ...}....||None..|.... 
5 ponch lha IOI SIE ad hk giv oe odor 05-6 WR hn On |Kenwood. ...| 85 |Vertical Tubes ...)....||None..|.... 
nsden.. ERGO « Seek 6 OMe cal Uae dhie+ on sta oor kee sis biieeewoer cae’ ip RRCN eo bra ad whe bee ab i lass 
CL LE OL ERS RS Oat Spay aoe eae foci wee eee i 
artine....... Waterjackets litiywheei es POSE | PERRI Acie Honeycomb......|....{|...... 
Am. Truck Waterjackets ‘an Behind Radiator. .| Belt Am. Truck Vertical Tubes... .|..../|...... 
PPR aterjackets.. Flywheel ae a SEMEL wht he kel be aie «aie és diceene ....|Honeycomb...... ..-.|}None..}.... 
G. Ge. «ax Waterjackets. . .||Fanin Flywheel.......)............})..ceecceeeee A a 2! ee: 
kaka'cd Waterjackets.. .||Fan Behind Radiator. ./Belt.........||Mercedes .|....«|Honeycomb......|....||None..| 4 
Eng. Daimler. . | Water ets Fan Behind Radiator. dey dal ici Eng. Daim Vertical Tubes Yes 
Eng. Daimler aterjackets Fan Behind Radiator. .|Belt......... Eng m Vertical Tubes. Yes 
Eng. Daimler. .| Waterjackets Fan Behind Radiator Be cy ae ot ng. Daim Vertical Tubes Yes 
Delahave...... CIN Td ks aha s water adncn ethan se ges pss éitinw’ <0 wet na & vUvieled babe eu gisee his OF | ee re 
Marion........ Waterjackets.. .||Fan Behind Radiator. .|Spring Belt.. ||............ . +++] vertical Tubes....|..../]....0 cae 
fe eae Waterjackets.. .||Fan aane Neeser SE NIE, GME sc Seca cd dad ....| Honeycomb Tubes}... .||None..|.... 
Carter-Car. Waterjackets ....| Vertical Tubes....|..../|...... 
t oneycomb...... .|| None 
Horizontal Tubes Yes 
oneycommb...... None 
Honeycomb......}....||.....: 
| RE .||None 
Honeycomb......|....||.....- 
Vertical Tubes....)..../|...... 
& Honeycomb......}....||...... 
‘ ...-|Honeycomb...... bale Cia oat 
.||Fan Behind Radiator. . i y ....|Honeycomb...... ....||/None.. 
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CARBURETER Throttle IGNITION 
| COILS | 
‘nn o- — — —_— —- | — i} 
—_— | i] | 
8 a 3 
5 re) 8 
Ped HO | 
o | rr) | eo wo o 
E | § ae 2 2 2 EZ s- g 2 
| = | & 
z = £ 2 a e g% a = L 5 
ord .. .sweeue en ee |Holley .| Float .| Fuel Level, Aux. Air, Nozzle..fIntake....... Jump-Spark...|Dry Cells Mosler .||Splitdorf.....|Four..||Lacoste..... 
OE PrP ree PPE e eee Float .| Auxiliary Air and Nozzle. ...|Carbureter...J Jump-Spark...|Dry Cells. SS uplex...... Two Holsman... . 
Max -ell..........-|Maxwell Float .|On Fuel and Air............ Carbureter. ..JJump-Spark...|Dry Cells....|........ « A MOOIOMOL.. o aclaccwcsilacs sebdevese 
RAGA... vosemene® Schebler.....|Float .|One Fuel Supply, Aux. Air... Carbureter. ..J Jump-Spark...|/Storage...... Comet .||\Splitdorf.... ./Two Logan. 
Toroensen....--..| Schebler OS ERT FEN Pe Carbureter. ..J.Jump-Spark . .|Combination .| Rajah. Aitocoil.....|Two..}}.....scceee 
Max 7elh c< oo Kose Maxwell..... -|Ploat ./On Fuel and Air............ Carbureter. ..§ Jump-Spark...|Dry Cells....)............ NOptional.....|.....[lecescnesves 
Regan. .csah od aera) a a .|Float .}|On Fuel and Auxiliary Air...}Carbureter...J Jump-Spark...|Storage...... Spitfire. . Splitdorf..’.. .| Four er... 
BWA ON.. ooo 5 owes Holley... .|Float .| Fuel Level, Auxiliary Air. . Carbureter...J Jump-Spark .. Combination. |Breechblock . olley.......}Four. .||Splitdorf 
ee, eee Schebler. . Float .|On Fuel Level.............. Carbureter...§ Jump-Spark ..|Storage...... Mosler. . Splitdorf.....|Four..||........+++ 
Pre: ier... |\Schebler.... . heb us dots 600s «onde lates Carbureter...{ Jump-Spark . .|Combination .| Rajah. . . |Splitdorf...../Four. .|| Pittsfield... . 
Bet iClsein9's 64.0670 hebler RIOR aaa as bing Ko bow Cain ceed Carbureter...fj ump-Spark ../Combination .|Rajah.. .||Splitdorf ....|Four. .|| Pittsfield... 
Biput. <wows sewav's Holley....... Float .|Fuel Level, Aux. Air, Nozzle. §Carbureter. ..J Jump-Spark ..| Dry Cells... .|Raj | ||!Connecticut. ./One TOUS. 2 200 
MerriS. sacxoaw swe of Breeze :|Float .|Fuel Level, Aux. Air, Nozzle. |Carbureter. .. Jump-Spark ..|Dry Cells.... Spitfire. . .....||Splitdorf.....|Four. .|| Lacoste 
Mbit). ohalaonaes Seer Float .| Adjst. for High Speed Only. .§Carbureter...J Jump-Spark . .|\Combination .|Soot Proof... ‘|| Splitdorf.. . ...| Four mith...... 
Bm deft... ssie0,s0s Schebler.....|Float .|On Fuel Level.............. Carbureter. ..§ Jump-Spark ..|Storage..... .| Mosler . .|{Splitdorf.... .|Four..||...---5+++- 
MOgDN. .esevestass \Schebler.....|Float |Nozzle and ‘heallecs Air. Carbureter...J Jump-Spark ..|Storage...... Comet .||Splitdorf.....|/Two ..||Milwaukee. . 
MarR. +2 <2 «0 06" ay Float .|Fuel Level, Aux. Air, Nozzle. Carbureter. ..] Jump-Spark ..|Combination.|Comet....... Connecticut. .|Four..| Lacoste... 
a, Lowest xee~ reeze .|FPloat .| Auxiliary Air, and Nozzle.. Carbureter. ..§ Jump-Spark ../Combination.|........... Splitdorf.....|Four..|| Splitdorf... 
SE ey CS ROPER FIERY Sa Pg rp apne FE eh ae Carbureter...§ Jump-Spark ..|Storage......).... 0: cece elle cece eee eee eeeeeelleeeeeeseees 
ee ae Perera Peers, (OSE P PET Perererrret re Teer o” | eee eer” «| are ty De PES Se Serre res Pee ee SP Re eer 
Milas... ikaw oeaen's |Kingston Cf PROFS P Eee eo ey Intake.. . 4 Jump-Spark .. Battery ERTIES A SES Connecticut. . Two Splitdorf 
Pen: sylvania .|Schebler.....|Float .|Fuel Level, Auxiliary Air... . Carbureter. ..| Jump-Spark ..|Storage......).........05- REPS Bae Serre 2 ree 
Md... ck biameaae cl Kingston. . .|Float .| Fuel Level, Aux. Air, Nozzle. {Intake....... ump-Spark . .|Combination .| Double Set eee ec cae ce «| SRees «|| LMCOSTE.. oo 
me LowiavehSsa‘st reeze....... BEG rb Wi Awd site cade e eon Carbureter. . ump-Spark ..|\Combination.!............ Splitdorf.. . Four Splitdorf. .. 
Mas. .caial acer o a NE hah BES ie ck 46m oe hat tat Hand Controlf Jump Spark ..|Dry Cells. .. .|\Soot Proof. ..||\Connecticut. .|.. SPS 
aris 5 ties oka & 94:0)0.0'0 «a's Float .|Air and Nozzle............. Carbureter...§ Jump-Spark ..|\Combination.|............ a) Re Pee 
Remotes ca csuns + tacis ee a.e cise Float .|Air and Nozzle............. Carbureter...§ Jump-Spark ..|Combination |............)|..++4. Four Sisesnaoce 
Berkshire. Schebier. Float .| Auxiliary Air and Nozzle... .§Carbureter...J Jump-Spark ..|Magneto..... Oleo. . "|| Pittsfield... Four. . || Lacoste 
Commerce........ Special...... Float .|\On Fuel Level.............. Carbureter...J. Jump-Spark ..|Combination.|Imported....||Heinze.. . Four. .||Heinze. .... 
Marmon.......... Holley....... Float .| Fuel Level, Air, Nozzle Carbureter. ..f Jump-Spark . .|\Combination . |Comet. .||Connecticut. .| Four. . || Pittsfield 
rnc k el eae tre nce ECS Ve EER TS RCSB Eh cies sed Cre aPC OL Ses Bi Fe Cody os ait fee Che ade Mea de hee tetas as oh epee 
_ ima ot when I SCR cs 5 aS ind Sie OB a nie dio lodw aioe wen eae Carbureter.... Jump-Spark ..|Magneto...../.......... 
ne kgct. |” Apt AERTS: Se a Paria, eS en Ere > Carbureter...§ Jump-Spark ..|/Magneto.....).........5.0/)eeeeeeee 
Geis Toledo. tine FC PPP Tey Pe I she Ra ee ump-Spark ..|Combination.|..........00|lecscccesscvclecsees 
EEE Oe ae Bea er ae Float .|Fuel Level, Nozzle and Air ..§Carbureter...J Jump-Spark . .|\Combination.|Rajah. .. 3 Optional.. Four 
om, MOG close aegis Float .|Main Air and Aux. Air...... Carbureter...} Both. ..|Combination.!Am. Mors.. Herz........|Four 
Harrison.......... Buffalo......|Float ..On Throttle Opening. . Carbureter... imps Spark .. |Storage...... \Splitdorf.. Connecticut. .|Four..||Herz....... 
Am. Mors......... Mors.... .|Float .|Main Air and Auxiliar .'Carbureter. ..— Both . .|Combination.|......... DOORS ik 3. Four. .'|Herz.... 
Mumloh, stress 103s Buffalo...... Float .|Fuel Level, Nozzle lary Ai Carbureter. ..§ Jump- Spark ..|Combination.|/Rajah..... Optional.. ...|Pour. .|| Welch, ee 
Am. Napier....... | Westinghouse} Float .|On Air.................... Intake....... ump-Spark . .|Combination./Optional.... .||Optional.... .|One. Am. Napier 
Westinghouse..... | Westinghouse) Float .|Air and Main Air........... intake...... ake and Br’k|Combination.|..... . ; ‘ Lage NPS Be, Fee 
re PS DM Ake GeveCaterds setcdredaetae Carbureter. .: Jump-Spark ..|Magneto.....|.......... .||Eiseman.....|...+.. P. L. 
A Ae er ) Per OE ds nc pia- Puce haesceckeee Carbureter...f Jump-Spark ..|Magneto.....|............ Eiseman.....|..... | A ae 
Oe ee Krebs....... DUDES Hhui on «poet coe opanicneinn Carbureter...{Jump-Spark . .|Magneto..... Soe : Eiseman.....|....-- ee Se 
| | | 
cm Rider Pee? .|Float .|.. ee RE rire eee a Four 
Mitchell . oe pees Flos |". . .Carbureter...J Jump-Spark ..|... 2... 500 clece cece ceees Four 
Pullman. . F Float .|. _ .’Carbureter...J Jump-Spark.. .|Combination.|............|| ESS | METS eS 
Frayer-Miller.. |Prayer-Miller re Ar ‘WCarbureter.. ./Jump-Spark...|Dry Cells... .)............ Peer. Visostaneeds 
Compound. . oe et Vek dadin Seals vn 35% fre} ieee PN RAPE TS, EEC EE. 5 ny 
~~ OA SIE APPR TS Sts EDA ee ase IS | RERLaen MC eer ee 
Compound. . > pen fuses PIS s | ee rges Lr RR! Ps es 
Compound. . te A Fee & fe RESORT: SORE: Ar pentee ie ETN Pe ty > PE Ne ee 
Mitchell... . Ae .|Float .|. ’ “WCarbureter.. .Jump-Spark...|............).0.eeeeeeee 
Pullman..........|: ofove oe of ‘I. ....+..... AJump-Spark ..|Storage Cells.|. 2.2.2.0... ||. cee ce cece elec eeel[eceeeeeeees 
Nem ghana Oo ee aig ..e......--+- Jump-Spark.../Combination.|............ oes 
Triumph..........|Triumph.... ./Float . ‘|Carbureter. . .[Jump-Spark...|\Combination.|............ as RRS | NEP? 
National..........|/Schebler.... .| \Float .|Fuel Level, Aux Air, Nozzie{Carbureter. .[Jump-Spark...|Combination.|............ . .|One.. .|| Splitdorf 
National.......... \Schebler...../Float .| Fuel Level, Aux. Air. Nozzle§Carbureter. . .J/Jump-Spark...|Combination.|............ - -/One.. «||. -+- ee 
er gpiab Psecse .|Schebler nie a-y |Float . ieee beet Aux. ee bapestce Carbureter. ..J Jump-Spark...|Combination.|............{|,....-......|Four..|}. 
Detroit. . sis yh wade @athe . .|Carbureter...J Jump-Spark...|.......-.06-[e cece ceeeeee PGS. «5s <laaeae 
Aerocar.. f él: Carbureter.. | Jump-Spark . .|\Combination.|..... 2.121) <||..... .|Four. ||. 
Craig-Toledo. - bese ces “|Float : (Fuel Level, Aux. - Air, Nozzle.|Carbureter.. J Jump-Spark...|Combination.|............ ees | eee 
Rainier. . oR + «| Float .| ‘ ce cccecs oe ceneene. Make and Br Magneto. ©0<|20000100020: |. 
Cleveland.. | | tons : .|Carbureter.. . Make and Br’k| Magneto... RE OP ASA eS I. 
Compound. . eee |: 5 ow boi ata ic aah ae RUS < Sha aausea ee a ville ame 
Compound. . vende PIPETTE ee ‘I; Kid aisles |. 
Am Mercedes... . .|Von Soden.. ‘|Bioat ; Puel Level, Aux. Air, Nozzle }Carbureter... Make and Br'k| Magneto. . 5 S| ee 
B. L. M.. ....)Xenia.. .|Float .|Fuel Level, Aux Air, Nozzle.{Carbureter...jJump-Spark...|Magn . .|Poignon solace ee cites 
Moo: re. oo seee s{MOOTS....... LPNOME sho vvcecc co teidesctywasvcs Jump-Spark..-|Combination: |... +. q; oe é 
OME TCM IT Les ‘PUnderS. Wh}. .........005 Sodineess Femifesaynubede 
oe ae in Pee ees eee Under S. Whf............- Rifuh «> evs sa vine ep chvexet veneee 
Glide.............|Schebler.... .|Float . Puel Level, “Aux. - Air, D Noatie. Carbureter. . Jump-Spark.. Storage Ceils. Fen abebe% . -|Pour..||...... . 
LEO ere PERS ROE RRA : emp foes. . Opt Saw bia'oe i dcte.% RAPE J. . 
Bide, 5 Saisie eit gS Sake ump-Spark...|..........+. re Mbighseébxs I RY er 
mpnite. sas 355 || White. . ake TE bs cial 6 on een ce tet A a Sa RRS mE PAN . 
eee Se ‘|Float .|Puei Level, ‘Air, Nozzle...) |: Carbureter...{ Jump-Spark... Dry Cells. . . .|Soot Proof. ..||National.... .|Two oo ° 
Reo. . pore {Bee Float .|Fuel Level, Air. Nozzle...... Carbureter. . | Jump-Spark...|Dry Cells... .|Soot Proof... ||National.. .. JOme.. J. .seeecees . 
Dust... 222122121 [/Zust....'..'.|Ploat ‘/Puel Level’ and Air.. Carbureter.. JMake and Brk|Magneto.....|............ rae sccm’ ace a 
Stod dard Dayton. .| Schebler.... .| Float .| Fuel Level, Aux. and Nozzle. |Carbureter. .. iw 9 oe NG so she ou ae paw | Spiteaor. oe :| Pour. || D. M. C. Co.. 
pes ao Dayton.. moaripene ehisatd Float . wen: Level, Aux. ate, » Macias Carbureter...J Jump-Spark ..|2 em. Teuton shsCakene ortitdert.. .. -| Pour. .||D. M. C. Co.. 
NSGOM..... . eeeee ob 006 60 60 6s ae OO be 04666080 eee ee re ee ee 
{pbnson..... pines o|acs teaser seceoren se’ a Rereeeeeeee PPE en 5 os ‘Had Barase | =r 4 steeeeeees . 
artine...... oat. Se ake an Magneto.. ane Bets eue os ecclheces ee 
SE Peery Float .|Fuel Level, Aux. Air.. .iCarbureter. ..{ Jump-Spark.. . Combination.|..- 2.212): {Sg litdorf... af i eee ||S plitdorf. 
Moon..cc508 Universal Float .| Fuel Level. bail ttaeess : -§Carbureter. . .J Jump-Spark.. ./S Celiss}............})/Heinze......|Pour..||...... ° 
C.G.&V..........|Gaither...... Float .|Fuel Level................. Carbureter. . .J Jump-Spark...|Combination.|............|).++«++: Js veel . 
Mer-edes..........|Mercedes.... .|Float pemiiecy Aix ond Renta. - .|Carbureter. . . and Br’k|Magneto.....|...... a | panies sffe seepsee con 
En; iish Daimler. . .|Eng. Daimler |Float .|Both....................05 Carbureter. . .JJump-Spark...|Combination.|...... : : tees Four. . 
En:\'sh Daimler... .|Eng. Daimler | Float Both . . |Carbureter. . .JJump-Spark...|Combination.|...... Alec ven Four. ° 
Ensiish Daimler. ..|Eng. Daimler | Float .|Both _.ses..§Carbureter...J Jump-Spark...|Combination.|...... Abyss ee | pn a 
Delahaye...,..... ahaye....|...... Carbureter...| Jump-Spark...|Magneto.....|...... GRR I aE ro ce? ca ee 
_ Osis oriwie Schebler..... Float . On Puel Level, ‘Auxiliary Air. “few A. Jump-Spark . . eee. - epoca’ .||Ra ah Four. .||Herz.. a 
US UME rie sens a oe baw Carb’ ter. . . .| Magneto. . Seane® vavae oot se set ep neh 400 
arier-Car..... gts OPO Aen ; .- jesin Soaks ..|Dry Colle Eppes pian Four. .|/Splitdorf.... 
Moline... ....6. Ngee Float .|......2. : | Jump-Spark...|Storage Cellsz)...... © ae 0 ets Won eedd.e bs 
Wood sexcees inte Flout .|.. ‘On Carb’ter. I. ......----. Storage Cellss|...... fan's Pour, .||.+..+++++- . 
Pu gs-Finch. .. Schebler.... . Float .|On Fuel ‘Level, “Auxiliary Air.4On Carb’ter. J Jump-Spark . ./Storage Cellss|...... ellgesee Four..||...+.s+0++ . 
Pie-ce-Racine..... Holley....... Float .|On Fuel Level.............. On Carb’ter. {Jump-Spark.. .|Storage Cellss|Soot Proof. ..||Lecoste..... Pour..||..+.+.+++ * 
TET  optaoonl pigapaat ....../Om Fuel Level....... erty tite On Carb’ter. J Jump-Spark...|Dry Cells....|............ oon .|Two.. . 
Crawford... .|Rambler SER RR are TENE? ry ren Ps a Ae ake os nindins naive aie’ Minas - 
Or liebe herewith y 033008 6 vo ay oie eaake j On Carb’ter. {Make and Br’k| Magneto.. es | ee ere ‘ 
tel, 2 SEER, CORR eit Float Oe Heat ’ Sperry MUTE Pane ee ee sient sh ah 
umbler.. . oat Level... . On Carb’ter. J Jump-Spark... ad ah nih o.<o.eed hoe “a 
RR I Eee SS ump-Spark.. .|Storage Cells.|...........-||--eeeeeeeee ) TR I Sey 
Ph Oh TORS Serer Make and Br’k ¥ elle bawhooeae 
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ait i Oneon Rear Axle... 2220220 ..021) 


Springs, Knuckles, Clutch 





Lesececesecesss(Crankshaft, Pump, Pivot... 22... 2|) 
Pump and Clutch Bearing 
Strut Rod and Steering Gear. . 
Wheels and Steering Pi 
Control and Frame 


Springs and Steering Pivots 
Springs and Steering Pivots. . 


Steering Knuckles ast Baa eb el 
Wheels, Springs and Steering na 


eee eee eee ee ee 


Knuckle two Fan a 
Steotte Clutch, oa 





8 
Re = 
= § 
3 B 
im a 
||Exhaust Pressure............... Engine Base and Universal Joint. . 
|| Individual Force Pump.......... \Cylinder and Crankcase.......... 
|Air Pressure...........-.---+0:- Engine Bearings, Two Cylinder... . 
ED nS >  eidd'c ic.a.h,d-pin «0 9'alWa'd Mainshaft Bearings............. 
|\Crankcase Pressure.............. Engine Bearings and Cylinders... . 
EY = Engine Bearings, Gear Box....... 
-||Mechanical Oiler..............+-:. OR ONES 45, > kan's 4 Lautwenesss 
-||Lavigne Oiler...........-.+-.++- Crankcase and Transmission..... . 
Individual-Pump Pressure.. . .| Engine Bearings, Cylinders....... Cc 
RS x os 5c sto 3.5 00s 9 a 0 bd wae EWS Ce csc chee davsacata 
Hill Oiler PR 3 LSD RIE EOS POTN i BEES PRADO 
||Single Pum — ES. 5 pekine 5s Cylinders and Crankcase......... 
\|Individual Pump...............-. SER eg OGRE AEG ye 
‘Individual ee Retna a ask Bk made SEE ny 5 
|| Indi vidual- Pump Pressure.. . , Engine Bearings, Cylinders....... Cc 
I sa oa vile occ 4 ase theo drs All Engine Bearings............. 
\IGear An ie n'a Cen ke aa wD Hollow Crankcase............... 
|| Pump NS 1 Gh pe dig re pare ee Engine Bearings, Cylinders....... 
|\Individual Force Feed........... Engine Bearings and Change Gear. 
REE TSS Beet qe iy: Cylinders, Engine an. .. Meee fe: 
\ Tdi eidwat AR Engine Bearings, Crankcase...... 
|| Individual-Pump Pressure........ EN OSA OR ES Se 
|| Individual-Pump Pressure.. . .| Engine Bearings, Cylinders....... 
Individual Pump................ Cyls., Crankcase, Rear System.... 
Individual Pump. .............. Cyls., Crankcase, Rear System... . 
apc 5203 eos s ahve wenation Gear ‘Pump nardts iratibanita eins oe. a % 
ERIE PT Oe Engine Bearings, Crankcase....... 
ng eee ee or Hollow Crankcase.........-..0-. 
|| Force Mince 2's wakien< teow ad Crankcase.. 
PINs ons Lo Sa pda dae teetas Crankcase.. 
|\Individual-Pump Pressure........ Cylinders, Crankcase............. 
Sr ie ila cis ws on 6 a eindsed Crankcase. . ers 
Individual-Pump Pressure........ Engine Bearings, Cylinders. . re kde 
ND PORNO a. 5 sn cas ncctiecs Cylinders, Crankcase............. 
Individual-Pump Pressure........ Cylinders, Crankcase............. 
NIE ng Vh-wa dn o.ar cee Engine Bearings...............- 
Individual Pump............... Engine Bearings, Crankcase....... 
Pump Pressure..............«-- Cylinders, Change-Speed Gear... . . 
PP PUNONODs 5 5 6 6.k 5c clevc bees Cylinders, Change-Speed Gear. ... 
ND a so iee ac ape.des Cylinders, Change-Speed Gear..... 





.|| Individual-Pump Pressure... 
.|| Individual-Pump Pressure....... 
.|| Individual-Pump Pressure... 





Splash 
Lubrication 


Crankcase, Transmission Cas« 
Crankcase, Transmission Case 
Crankcase, Gearcase 
Crankcase, Gearcase, Diff... 
Crankcase, Gearcase, Diff... . 


Crankcase, Gearcase 
Crankcase, Gearcase 
Clutch, Trans. Case, Diff. Cas. 
.||Crankcase, Gearcase 


Crankcase, Trans. Case 
Gearcase, Rear Axle 
Crankcase, Gearcase, Diff... .. : 
Crankcase, Gearcase, Diff..... 
rankcase, Gearcase, Diff... . . 
Crankcase, Gearcase, Diff... . 
.||Crankcase, Gearcase, Diff...... 
Crankcase, Gearcase, Dawes « 
Crankcase, Gearcase, Diff... .. 
Crankcase, Gearcase, ae 


Individual-Pump Pressure........|Cylinders..............eeeeeees Crankcase, Gearcase, Diff’ntial 

|| Individual-Pump Pressure........ DS abn ths exe keeeeNn Gearcase, Differential. 
PSE OS OS SAE SR ES St A Set Pe ee ee ys ~ Crankcase, Gearcase, Diff’entia 
A NN ois d ksh ok oc ot kc ne oc ad Bek sV bude (a SeR sb ke dh bee ede elEV AES p05 b00 0 
Ne ar ea oe ae i Be a a Kuhn ceca GK Rees Sen OU waar. « 
Individual-Pump Pressure Be tee Re | EGE Se Se 7 


: \Ciatch and Rear System.. 
.|Clutch and Rear System......... é 









Individual-Pump Pressure... 7 (Clutch and Rear System........ 
Shit pF a Spee Rep aD ae pecomt eS aS ae 
ce Se Pee oe eee ae 

|| Individual-Pump Pressure........ Engine Bearings, APY G’r | 
| Individual- Pump Pressure........| Engine Bearings, Ch.-S >, bo a -|| 


ano ee Dayton.. 
pm ng -Dayton 


Oe 


ey 


Siseseseeens MetenereeereeTen i dchwaca Made biaie 
. | Wheels, Springs, etc 


| | se Pump Pressure 


Mercedes. 

English Daimler 
English Daimler..... 
English Daimler. ... . 


ee | 





Scie’ Awacciad woe EE AERA eRe Node 
Wheels. Steering Pivots 


ee ee ee ee 





ease eCees es cesses ese desoveslser verses seerersesesesesssvevel 
Engine ee ec eer races eeressceseall 


||\Crankcasej Gearcase, Diff’ntial.. 


|| Individual-Pump Pressure ONS Sic ice b eine pihcettcaw dasa | 
| individent-Pump Presoure....-2-)-.2.0.0. 0 c0eeteseseeesesrerel 
| | Individual- Pump Pressure........|Cylinders...........-20eeeseees 


SE EE RE ee RGR. «65s wa ces es. ow arene 
| \ fated cal Pump Pressure........ ee RETR eee iC 
eu EEDO AES hos a2 Ct 2b 4.c oi |Engine Bearings............ 1 
| Spring DUNS ice si x55 oSass Engine pe eS errr Se 
WARS a eha sha aera te: Rhwas falas dams t rs Kaine Ceres 
| PEPE EGP RPE aa OPS Ra reeaaeeraee ito 


; Individual. Pump Pressure... .... 


|Individual Pump Pressure........ eyunaers eee roe ee oe iG 
|\Individual Pump Pressure........ Na i i odin 54 Wo 00 0:0 ba oO 
‘Individual Pump Pressure........ \Cylinders Don acct ays a Ca aS } 
en aRRINE PUNE, 5 ics 651s <iold 0;) «0's bh's.0 0p baie ainain ain 6 Kawa’ 
Force and Splash................ (Cylinders, Change-Speed Gear. etc.) lin Crankcase, Gearcase 
i a PRN oS i alk SS oe ees kn we bine cew teeee I 
SEES ERG TEER ees Pee ree ie ee ee - 
RE ROMA as im |Engine Cylinders, Etc............ |. 
Exhaust Pressure............... Rsictng ¢ kh elem been dies Ak ebed tied 
Individual-Pump Pressure........ Engine Cylinders, Etc............ 
|Individual-Pump UII, ax dic Cha 6 Sainna0.s +8 Nasa Catt heehee 
imal videsat: Pump Pressure........ IN oi ain 6 vi'ca4ndeceounbace 
Saeed Se POMMIUIO og 5 sic o 1.56 5 os oe nde bs cone acne eagsibes 
area BNE et Ce PER PPT heey ree eee oe 











Crankcase, Gearcase, Diff’ntial. . 
.||Gearcase, Diff., Steering Gear... 
|\Gearcase, Diff., Steering Gear.. . 
sane Gearcase, Diff’ntial. . 


og wt OOO Ur ez 


eee eee eee eee ee ee ee eeeeeres 


. -|| Individual-Pump Pressure........ speeters A re fe RS Fey! Heeneeaee. Differential . 


eee ee ee eee ee ee 
re 


||\Crankcase, ee | Diff’ntial. 


ee ee ee 
eee eee eee 


eee Pew ele te ewe e esse ser eee eee ee eseetiionanesseeeereeseeeeeeeseeeeeees 
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THE AUTOMOBILE. 
THE TRANSMISSION 


CHANGE-SPEED GEAR 







































































































— | “Sang Say ie 
| ath . 
| 39 Baas ns foe) 
| : masse bee : Z ; z 
¢ 2 3 mas am 63 95 5 ) % £ 
’ s ee | & ist | ad | 3d | gth| R 3 oa 8 8 
hon —————_ rs 
Pord......+a0s |Planetary-Gear....|2 Forward, 1 Reverse) 3—1/7$-1)....|....|..-- Babbitted........|Nickel Steel........ Extension Cr’kcase.| Progressive & Pedal. 
Holsm:n.......|Holsman Special...|2 Forward, 1 Reverse)... .|....|.-++|.+.+|-++: BRIAR. oc occ cc cwcfe cess ce cveewncseteladatavccsssgonesiieasacchbecsevbodese 
Maxwel!......- | Planeta ..+.|2 Fo RO a 8 ree eer Pere EE POST Fa eee tg RS Eutensios Cr’kease.|Single Lever....... 
SS |Sliding OS Gee |@ Forward, 1 Reverse|....|....|....|...-|--+: NS ES: Carbon Steel..... .» Amidships........ prmente wag aes: 
Torbersen..... Planetary-Gear....|2 Forward, 1 Reverse! 8 26 |....|....| 26 |Hess-Bright...... Carbon Steel....... On Rear Axle..... Progressive 
Maxwell.. [Sliding “wise 3 Forward, 1 Reverse) 34 |....|....|....)-+5- Plain & Hyatt....|......... oSisivec eee Extension Cr’kcase.|Progressive........ 
Logan.....+--- |Sliding-Gear....... 2 Forward, 1 Reverse|/2.94| 6 |....|....| 6 |Timkin.......... Chrome-Nickel Steel |On Rear Axle..... |Straightaway Lever. 
Dragon... ....2- Shding Gea ie § ieee ++} po ey 1 Reverse 5/14) 7/10} 1.1|....| * —— bv rhseces 3% Nickel Steel... .|Amidships........ Progressive Lever .. 
pert.ccbade rictio ye ERS Dime FR? PE PS Pree ES: PN a PP ee ers Fr iy ye? err 
 aiehgg . |Slid Mundiear.... wee’ Reverse) 3 5.6|10.7|....|12.7|Hess-Bright...... Carbon Steel....... Amidships........ Selective Lever..... 
Premicr........«|Sliding-Gear....... Reverse) 3.5 6.6\12.5|....|16. Hess-Bright...... Carbon Steel....... Amidships........ Selective Lever..... 
Grout.....+++.! -+ Sliding g-Gear....... rd opens 3.3) 7 54.7|....|36. ae Oe aie waele"e teamed pre vee | ee ag wee etal “= 
is... sea ee \Sli Ee J40:0'0 everse Pe. Se PG ee ee rome-Ni nsion , a 
Gelth...issees \Sliding-Gear.... ; Reverse -4|11.3|....|16.8 — oa ee Sie Carbon-Steel....... Rear Axl 
bert... .0es4 |\Friction Disk......|.‘ PRE eg ey Spas Rehr, sn Ee 2 Re ys TS OE ES 
_ . cabal \Sliding-Gear 1 Reverse A ve pall & Roller..... qrome-teeae Fee quate . 
onbee | x R a SES Ser ae) errr rome-Nicke midships 
EF S Slides oa - Sevens 3 3] : 6 |Bronze.. .{Carbon Steel....... renee na Cr’kcase. |Straightaway Lever. 
Wayne........ |Sliding-Gear 1 Reverse [esesfocss Bronze. . . Chrome-Nickel Steel On Rear Axle..... Selective iy pe bach 
Tae: -:---*" Biaiee Gear fw Se fe Se Dele bead, Oana cae ap ye halaman alta 
Pennsy! vania iding r 1 Reverse) 3.1 § 9 |....| ro |Annular Bail.... .|\Carbon Steel....... Amidships........ Selective Lever..... 
an... casswau |Planetary-Gear s Reverse|3-33| 74 |...-|...+|-.-- Babbitted & Br’ze * Carbon Steel. Steel ae pepe sect peeve Méeee ee 
) Slidi SESS Ss a ERR EES APSA ere era ee arbon Steel....... xtension Cr’kcase. Selective Lever..... 
7 : " Slidine-Gear : Reverse cava danhsturhodesls tes Timken Roller....|Carbon Steel....... Extension Cr’kcase.)|.........0-seeeee0. 
American . |Sliding-Gear. eR PRRs Fe ee Pee Annular Ball.....|\Carbon Steel....... Amidships........ Progressive Lever.. 
‘American . |\Sliding-Gear “SR ee EES Pree, Pree Annular Ball..... Carbon Steel....... Amidships........ Progressive Lever . 
Berkshire .|Individual-Clutch..|3 Forward, 1 Reverse) 3 | 5.2|9.6)|....| 8.6 Hess-Bright...... Steel & Bronze..... Amidships........ Straightaway Lever. 
Commerce \Sliding-Gear. 3 Forward, 1 Reverse)....|....)..-+|-.ss)-++- American Roller. .,;Chrome-Nickel Steel |Amidships........ Selective Lever..... 
Marmon . |Sliding-Gear. 3 Forward, 1 Reverse!....)...-).--+)seeejeees Annular Ball..... \Chrome-Nickel Steel ye a chble wate me a. 
nt . |Sliding-Gear.. . F ee Or ER a cha st ale n wales ® 11 evel eta bus dae op Ae kel che pee aMenenenete midships........ traightaway Lever. 
| ot ‘|Sliding-Gear... ; Seewent, : Reverse ABBE MIS rg oes (ENaaee Se Annular Ball..... Carbon Steel....... Amidships........ Straightaway Lever. 
Acme..........|Sliding-Gear.. 4 Forward, 1 Reverse)....)....|..--|-ecejee- Annular Ball..... Chrome Nickel Steel |Amidships........ Selective Lever..... 
Craig-Toledo. . .|Sliding-Gear. 3 Forward, 1 Reverse|....|....)..--).--e)-00. eet Mebowe eee ee Steel y re a Loucens’ sroorennve Soccer ae 
D.. cane Individual-Clutch..|3 F rd, 2 Reverse|....|....|..-.|.---|-++-| Babbitted Bronze. |Carbon Steel....... Amidships........ Selective, Pedal. ... 
Be voce Ye ii Koew cla Serward, ; Rovers + tae bh. wie, oRinard hw and Hess-Bright...... Chrome-Nickel Steel |Amidships....... . Progressive. ....... 
Harrison.......|Sliding-Gear... .13 Forward, 1 Reverse|1.1 | 2.1/| 4.1|....|.... Bronze.......... Chrome-Nickel Steel |Amidships........ Selective Lever.. 
Am. Mors...... Sliding-Gear.. ..|4 Forward, 1 Reverse|....|... shewadiesteleces Hess-Bright...... Chrome-Nickel Steel Amidships........ Straightaway Lever. 
Welch......... 'Individual-Clutch. . 3 Forward, 2 Reverse]... .)....)..-+|see-lee-s Babbitted Bronze Carbon Steel....... Amidships........ Selective, Pedal. . 
Am. Napier... .|Sliding-Gear.......|3 Forward, 1 Reverse|....|...: PPS ey Pee Hess-Bright...... Alloy Steel......... Amidships........ Selective Lever..... 
Westinghouse. :|Sliding-Gear..... ..|4 Forward, 1 Reverse|3.1 |....| 2.1|..../... Hess-Bright......|......... oeeeae ees Amidships........ Selective Lever..... 
Panhard....... rome Gear.......|4 Forward, 1 Reverse]... .|....)...-jecccleces Malicet & Blin....|Chrome-Nickel Steel |..............+.. Selective Lever... .. 
Panhard....... Slidinz-Gear.......|4 Forward, 1 Reverse)... .)....)--++|seesjeee- Malicet & Blin... ./Chrome-Nickel Steel |...............+. Selective Lever..... 
Panhard....... Sliding- Gear.......|4 Forward, 1 Reverse|....|.... eeucloodaleciec Malicet & Blin.... Chrome-Nickel | ESS ay Selective Lever..... 
Mitchell.......|Sliding-Gear....... 3 Forward, 1 Reverse)... .|....|...-).00-|++. ‘ seeing shone sedeesentnsn et 91a ss a4 sss outs «yo Vr 
Mitchell. ......|Sliding-Gear....... 3 Forward, 1 Reverse]... .|....)...:|-+++|+++ Piain.. wslepecesecseeess.++.|Amidships........|Straightaway Lever. 
nome OF am Sliding-Gear... ..-..3 Forward, 1 Reverse|....)....|....|...-|--. .|Hess- s-Bright. . .|Chrome-Nickel Steel |Amidships........|Progressive........ 
Frayer-Miller.. . |\Sliding-Gear..... ph devoid £e2’.wesla<e elese abe kakPines RO, ee EES FE ey ee a He 'bs wate eee ot Res 
Compound..... Sliding-Gear...... .|3 ‘Forward, 1 Reverse|....|....|....|...- 
Compound..... Sliding-Gear....... 3 Forward, 1 Reverse 
pempouad-s. ae ae éveeete Porwand, I | penton 
ompound..... iding Gear....... 3 Forwa: “y 7 RE FE AR SSeS ee vade Vinke Dtawthanab wmns ees cocreceseceelssecesesevesgouses 
Mitchell. . Siding Genc..... .13 Forward, 1 Reverse}... .|....|....Jeees|eee. .|Amidships. ..+.+..|Straightaway Lever. 
Pullman. ... .. .|Sliding-Gear xc .+|3 Forward, B Raveres. «+ « oesddevecleces 111 flmported Roller. . "| Ghrome Nickel Stel deneateonaetey tl pm a 
Pullman.......|Sliding-Gear....... 3 Forward, 1 Reverse}... .|/....|....|....|.+-- hrome-Nicke SoMa s Bs ow hie Bite ective Lever..... 
| orm ees ooo none beta ea 3 Forward, 1 Reverse teeleeesleee cles sleee la rere Ha oy 4h 60 09 so o4'tyn ena + » 
ational...... .|/Sliding-Gear....... 3 Forward, 1 Reverse). ...|....j..0s|eeeelese ess-Bright.. steceeeecerccseber[ecececcsevece ces [OlOCH Ve Lever... .-. 
National...... . Sliding-Gear hadaweid 2 Brees + Sevens Serre ec eee od ~ te i alice 
ational......./Sliding-Gear.......|3 Forward, 1 Reverse)....|....|....|..-.|...-|Annular Ba sess eeeeeesee ees | Progressive Lever... 
Peebsvit..osscuks \Sliding-Gear....... 3 Forward, 1 Reverse) | ; |Chrome-Nickel Steel | Amidships........|Selective Lever. . 
Aerocar....... .|Sliding-Gear....... 3 Forward, 1 Reverse}. - euatow heed} eblep wat 
Craig- Toledo. . + eemee-Qoar ESE i 32 3 andere r Serene ie Gr ri Se Bercy phe Steel Pore caer Progressive Lever.. 
on ea |\Sliding-Gear....... 3 Forward, 1 Reverse). | . -|Ground Stee! ar -|Amidships........ a Pa 
Cleveland... .. - |Sliding-Gear bask nen 3 Forward, 1 Reverse). vs venues Steel. . .|Amidships........ Pedal Reverse. ov tod 
Compound... ee \Sliding-Gear....... 3 Forward, 1 Reverse). | sce lsihe ots tu hd o4400b> 48 uk oxen eieaeaen ante soeae 
Compound.... ./ ‘Sliding-Gear ST hee ln 4 Forward, 1 Reverse}. | cove! FOr ee , been deen veo se deal P aus 
Am. Mesut: . |Sliding-Gear. EE 4 Forward, 1 Reverse}. | |... .|Hess-Bright..... . lease biked Steel Amidships hemo Selective Lever..... 
D. L. M... a iding-Gear...... .| 3 Forward, 1 Reverse}....|.... |.++s|++-.|.-.-|Hess-Bright....../Chrome-Nickel Steel |Amidships........ Progressive Lever... 
seers -<ole | Sliding-Gear.. hows doa 4 Forward, 1 Reverse|....|.... | SOK: SOE |....|Hess-Bright..... .|Chrome-Nickel Steel |Amidships....... .|Selective Lever..... 
Sine... csc cenit aed SiG chp alia ahs Mix aTMd Cane ame OLED Bho bn 5's Nien Hb oh PAs ow aR RA SELLA EW She's esd PAV ess pose wee Fok Vee tichev ews 
5s. -- see 2 aey oe x i ire to NO Sic oie Ea ba CLs eb EPEC S MES S64 MOS4 bu hols Pht da bU abe ais wr dee pated me.6No ap & sim Moe GES aude pins oe dN E.0 
Glide... ... . .(Sliding-Gear.. baste. tie ‘| Borward, AAT CIT Sac: bk eds Ses PRO E Ri Mev ponnsaeieni! SF ep omen ey ee raga 
Glide... ... MASON soc i eed Vid agecd dc onebasds OPES Ae vias hab obese Sod cewek ok at pieedile ke ktas oo pang epee Sane Danes VU OUEl. 64:4 
Glide... 5. ...1, BT EFL SN ORR IR (RE IN! BREE! REE AORN RTE RENR FPO ESI res ep net, pty alee SION (tos NS Sa ea 
a Tae ease ice Serra ata os he ak are “Carbon Steel 1: °1:\Amidshifps: :°1.:1|Prog. R Rey. Lever. 
Reo sesteeed piesa ss csssee eee elscp cscs sgn ras cua aleareleeesleeselese ele ers . Carbon Steel . Amidchips....... .|Lever and Pedal. 
Pees Sliding-Gear...... .\4 Forward, 1 Reverse) . eae Sk DS Fey : {llese- Bright... Sa dt, Staiba Chrome-Nickel Steel yer cia «+++. +|Selective Lever.. 
Stoddard D’ton Siding Gear is ohn, 13 Forward, 1 Reverse|....|....|...-|.++- \Timken......... .|Amidships........ ‘Selective Lever. . 
Stoddard D’ton). . 00404 ose Seeman Savona 8.54 6-2 7.1|....|11.1/Timken.. CITIES) midships, «575: /Selective Lever... 
comeden eee jue OS le Le ae re ee 3° iveviasy 00 sans 4 ie Che vabiekin ad ca ats come 
ohnson....... Gear....... ON ESET FS SR Os, RA Freee | itt os oe Dis octee eves 
mee 6.2000 sks edinn Gone Sit a ica a 4 Perpacd, yO ne ORE EEE SEEM RE aes ae e-Nickel Steel LAmidehips ivirnemia poaseve i. or. en 
m. Truck Planet: ..-.|2 Forward, 1 Reverse|....|....|....|....|...-|Bronze et ne Steel... ... midships........|Lever an Ax 
Moon... ... 60 ab~ Sliding-Gear Suaewtna \4 Forward, 1 Reverse|....|....|....|....|....|Babbitted.. . Chrome-Nickel Steel | +++. -|9elective Lever. .... 
SG. R Vissi cu Sliding-Gear....... \4 Forward, 1 Reverse). vcalececlecesleveelees «| HeSSBright.. \Chrome-Nickel Steel|Amidships..... .. .|Straightaway Leve. 
Boci: Dedadestiatiane eas" |e Berton Retain cc ee : ee ee Steel |Amidshibe. ......_\Selective Lever... 
, er a ee \4 Forward, 1 Reverse)... .)....)....).-+«)+«- eseevess i Setee 
nglish Daimler Sliding-Gear Tyee 6 orw Oe PSA NS SIS Fr ee .|Hess-Bright. . .\Chrome-Nickel Steel |Amidships........ Selective Lever..... 
Foe! hDaimler searne scene. ee a \4 Forward, 1 Reverse}. TE EER OE A Ae -| Hess-Bright... . Chrome-Nickel Steel emacs. Wedel aaecdve youre. . Bde 
CLAN AVE... eee iding-Gear....... SE TR Pee SR BT FE p |Amidships........ cti kvkns 
Marion......... Sliding-Gear Pie ve< \2 Forward, 1 Reverse|....|....|....|..--|--.-|Hyatt...... "| Chrome-Nickel Steel |Amidships....... .|Straightaway Lever. 
Austin o | | Chrome-Nickel Steel | Amidships \Straightaway Lever 
arte: Car. «+ |itrigtion-Dishis.. ‘ - «infinity. vi Lae ie Hake Mag ace aspile ervlnsnastae es tN Sip ear = ARR ROR: minEk gape ty cent 
Moline...... 24 Siding. .--.-+- “le Forward, 1 Reverse|....|....|....|ccccleoe-|es.. 
Wooi........./Sliding-Gear....._.|3 Forward, 1 Reverse ; essa eta's 
St Gane sea ee Wiese Ba RO ls 
| ear Axle.........|Lever in veins 
eee ae TOs ab Fo aks 0's kE CATS a OEE cence Fated Ab aes chalks ab atk vt rr Ly a yd ond te sec cee wedaiwd Ws 
nani? anes ‘|4 Forward, 1 Reverse Sct) pei F wecenterstont remem = es ah Saraie ie 
tenac...... idi a bpaeee « Boe (SETAE Re (ted * Taft Ss ner ee, Parone 
- |Sliding-Gear....... ard Pe Ae re | ae Pr tay | pies 
are .haromie-Nickel Steet | ie he he Als ee 
-+sse+e+-|Sliding-Gear....... io eh’ 4s obaee abate Oe | less- Bright... * cepeeeeIerasaie \Amidships.:.:... ; 
tence SS RG NEARS. Ere Peet Hae Pe ol eR al ie 55 et . |Amidships........ 
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CLUTCH DIFFERENTIAL FINAL DRIVE 
EEA ENS LAPS Pee Let St 
| tf ~ F 
ic. a % Gear > P 4 
es ° 2 | | 
$8 : , ae 3 | (Sop) By 
‘ tC Boa | o85| §2 
: cee Poon i k 983) 
z = eh % ) = & | ae || >> 
| p! / 1] _ 
Ford... .... ++. Multiple Disk...... Fiber to Castiron.../In Oil....... \Lever....... Rear AxlecBevel-Pinion... | Propeller-Shaft... 3-1 || 2 in Prop. Sha 
Holsman....... OS Rar ee | A a RS None....... None........ ML 5 5d x SELES Ss SEES FERPA eet 
Maxwell....... WOM ibiw vo Ve ob '35da8 Steel to Steel....... |\In Gearcase. .|Lever....... Rear Axle../Spur-Pinion.... | Propeller-Shaft.. 34-1 ||2 in Prop. Sha: 
Mes ese eeee Constricting Band..\Gandy Belting... -|In Flywheel..| Hand Lever.. J Rear Axle../Spur-Pinion..._ Single-Chain.....|...... oo Sa 
Torbensen. .... xpanding........ Iron to Iron -|In Gearcase. .|Lever...... . Jackshaft. .\Spur-Pinion....  Propeller-Shaft..|.___ | ates so... 
axwell....... WR vince ic ac eaias Steel to Steel....... In ase. .| Push Pedal. . J Rear Axle..|Spur-Pinion..._ Propeller-Shaft..| 34-1 ||2 in Prop. Sha: 
Logan......... Expanding........ Bronze to Castiron. .|In Flywheel..| Push Pedal... Rear Axle..|Bevel-Pinion. . . Propeller-Shaft..|...... \|t in Prop. Shaf: . 
Dragon........ bone Eee ee Leather to Steel... . Push Pedal. - |Bevel-Pinion. . . | Propeller-Shaft..| 34-1 ||3 in Prop. Sha: 
LL cn EEE. SEEDPEER: taseaesa Lie Suisakseplitids ..|Bevel-Pinion. .. | Propeller-Shaft..| 2. 1—1)| ae 
POPOMOT, «505 rd DOK... os 0s occ ee Bronze to Steel... .. ..|Spur-Pinion.... | Propeller-Shaft. _| 3 ain Prop. Shaf 
BOOSIE sé oes AMMO S sos. eA Bronze to Steel... . .| . --/Spur-Pinion... . | Propeller-Shaft. . | 3-5. ||2in Prop. Shaf 
REE BIB. 4. al Cialis |Leather to Castiron.|......... °°! Push Pedal... Jackshaft. .|Bevel-Pinion... | Double-Chain.... +. 5 |\xin Clutch Sha 
DOSTB 6. 0 60:4 des te ee or ae Bronze to Castiron..|10 Disks... -|Push Pedal... Rear Axle..|Spur-Pinion..._ Propeller-Shaft..| 3-1 2 in Prop. Shaf 
Smith......... Multiple Disk... ...|Bronze to Steel... . -|In Gearcase. . Optional..... | Rear Axle..|Spur-Pinion.. || Propeller-Shaft..| 3-1 || 2 in Prop. Sha‘ 
Lambert....... eee hed nh otain ties te FS Gate eres Us pk treiéfars 5 ea7od ae kes + es Jackshaft. |Spur-Pinion.... | Double-Chain..... 3-1 ||......... 
Logan......... \Constricting Band..\Gandy Belting... ||. |\In Flywheel..|Push Pedal.. ackshaft. .| Bevel-Pinion... | Double-Chain.._|..... -||1 in Prop. Sha 
Marmon....... |Double Cone... ... Bronze to Steel...../In Oil....... Side Lever... r Axle..|Spur-Pinion... . Propeller-Shaft..| 4 aaa 
St. Louis....... FRY bs ved Our aies |Bronze to Steel... ..!In Gearcase. .|Push Pedal.. | Rear Axle. Bevel-Piniog.. . | Propeller-Shaft..| 3-1 ||2 in Prop. Shai: 
Wayne........ |Expanding.. -+++.~|Leather to Castiron.|............ Push Pedal. . f Rear Axle.,/Spur-Pinion.. . . Propeller-Shaft..|...... ||2 in Prop. Shaft 
Wayne........ SO Se -. *}Leather to Steel..../If'Oil....... "Push Pedal... Rear Axle, EOS aS ‘. + « | Propeller-Shaft. S| eee ||2 in Prop. Shaft 
Atlas...... ;+++|Multigle Disk... .../Steehto Steel... .. || In Oil. .*..../Push Pedal. . Mar Axlé."’opur-Gear..j...8./:............|...... || in Prop. Shaft 
Pennsylvania...|Cone........... 7. Leather to Castiron.|............ Push Pedal... Rear Axle..|Bevel-Pinion.. . Propeller-Shaft..|...... \\t Prop. 2 Clutc! 
POPE... oo sees |Multiple Disk... ...|Fiber to Castiron...|In Oil. |) °° * Lever....... Rear Axle..| Bevel-Pinion. .. | Propeller-Shaft..| 1-3 ||1 in Prop. Shaft 
St. Louis... .. --| Disk YEARS Sn'0 (SBS |Bronze to Steél.....)............ |Push Pedal...§,Rear Axle../Spur-Pinion.._. Propeller-Shaft..|...... ||2in Prop. Shaft.. 
Atias.........,| COB i588 5.056 e o.6 sie |Leather to Castiron.|Outside.._| | Push Pedal... Rear Axle..|Bevel-Pinion... |Spur-Gear...........° ||. AER 
American...... |External Cone... ../ Leather to Castiron.|............ Push Pedal... Rear Axle..|Spur-Gear...... Propeller-Shaft..| 2.5-1!/2 in Prop. Shaft.. 
can......|External Cone.....'Leather to Castiron.|.:..........| Push Pedal... Rear Axle..\Spur-Gear...... Propeller-Shaft..|......||2 in Prop. Shaft 
Berkshire...... fog. PO ee |Bronze to Steel... ..|50 Disks.....|Push Pedal... Jackshaft. .|/Spur-Pinion.... | Double-Chain .. .|.38/46 |2 in Clutch Shaft 
Commerce... .. PT egos |Bronze to Castiron..|In Flywheel..|Push Pedal __ oye -/Spur Gear... ... | Double-Chain.... 3.1 2in Clutch Shaft 
Marmon...,... |3 Plate Disk... ....\Cork to Steel....... In Oil......./Push Pedal... Rear Axle... Spur-Pinion.. . . || Propeller-Shaft. :| 34 a 
Wayne........ PN 6 ane 9:0-0:6 9b Fe |Leather to Castiron.'............ Push Pedal... { Rear Axle..|Bevel-Pinion... Propeller-Shaft:.|...... ||2 in Prop. Shaft.. 
Acme.......... OMB... ee eeess |Leather to Castiron.|............ Press Pedal. . § Jackshaft. .| Bevel-Pinion... Double-Chain..../ 1.25 ||.............. 
Acme.......... NS II Leather to Castiron.|............ Press Pedal. . | Jackshaft. .|Bevel-Pinion..e§ Double-Chain...| 2 ||..." """’ 
alae | - nl = ce PRR apes ERIE: pirate! Camere PLO. SARE PR OOM RIE Fees Note... .... 
Welch......... ‘Multiple Disk... ...| Bronze to Steel. || ‘/in Oi.) °°" |Hand Lever.. | Rear Axle..|Spur-Pinion.. . . | Pro r-Shaft..)...... t in Prop. Shaft.. 
Am. Mors......|Cone............, |Leather to Steel....|............ ‘Push Pedal. ..] Jackshaft. . Bevel-Pinion... | Double-Chain....|_| ||| |||. in Clutch Shatt 
Harrison......./Four Jaw..... |. -|Leathe to Castiron.|In Oil....... Press Pedal. . { Rear Axle..|Bevel-Pinion.. . Propeller-Shaft../ 3.1 || 2 in Prop. Shaft. 
Am. Mors...... iin on 0 a: civ ve |Leather to Castiron.}............ Push Pedal... § Jackshaft. .|Bevel-Pinion.. | Double-Chain....|.._.. .|, 2 in Clutch Shaft 
Welch......... |Multiple Disk......|Bronze to Steel.... _|in Oil. °”" -|Hand Lever.. | Rear Axle../Spur-Pinion... . | Propeller-Shaft..|_ || |’ 1 in Prop. Shaft. 
Am. Napier... Fe, OS tr Metal to Metal......)............ Push Pedal... Rear Axle..|Spur-Pinion.... Propeller-Shaft..| 3-1 t in Prop. Shaft.. 
Westinghouse. . | Multiple Disk... .’..|Steel to Steel... ..... Ge... :.5;, Push Pedal... Jackshaft. .| Bevel-Pinion... | Double-Chain....|...... 2 in Clutch Shaft 
Panhard....... | Disk PREES Ke ce oxiee |” PERE E |50 Disk....../Push Pedal. . | Jackshaft. |Bevel-Pinion... Double-Chain....) 2 | ].............. 
Panhard....... _., eae. Oe i 50 Disk......|Push Pedal... Jackshaft. .| Bevel-Pinion... Double-Chain....| 2 Gin etesS Abe 0 -« » 
Panhard....... Dy Sore 2 be or | BT I ...|§0 Disk......'Push Pedal... Jackshaft. -|Bevel-Pinion... | Double-Chain....) 29/127 77 70700" 
Mitchell....... NN a se Lid. :bPR ic kx Sah Fo POS eR ee Push Pedal.. [| Rear Axle. |.............. Propeller-Shaft..|...... ||2in Prop. Shaft.. 
Mitchell....... as rete W TS. Vs .0e cece Poe Push Pedal... J RearAxle.|.............. Propeller-Shaft..|...... 2in Prop. Shaft... 
Pullman.. Betts b ve ep a agagende: SO ee ee pe nk TOS eg Baar ee iowa dae PG Ns a oie eG es Propeller-Shaft. . | Melee aa 
Frayer-Miller...|Expanding... |" *"’ Pathe Gi iTenig aaa ohh wes bees oH ke eee Spur-Pinion.... | Propeller-Shaft an 2 ec eae 
LS a Sere petaome: Meer asee imate tre Wea taseccbcsaeett ee ee Ba Free: tional........ phates | RS ET 
Compound.....}.......0000000527) Mead SV aD win eG AV Ole s SENT psa s 6 D0 e8 cagh's cee Geil os Asie are eee FRG Siebrses on! 
a, TE RP bese EOD AS EF AE wi ntee 0 Nats I) PMD weds «Wah we (EA anak Ms 6's oc:d'clp cake d.enac AiR) oes RTGS SRE set Oe diye dave'e « 
NS DA aieiag ts ants OREO earn net, Makes sikincees J 8 Big CRG Oey SON Set at i, Nk ad | PES w Aske + +> - 
Mitchell. ....... .. Ee wee e Wei rccnisicuicack eg eby eee Pye Ree 7 ee Propeller-Shaft..|...... 2in Prop. Shaft... 
5 eae ache uae] SRR Ret hae epamntype it: hte) bin bel had: EEC pe ey SE eos = SS Res ase 
Pullman. ...... RE: bad Snir e weld i 4 SL iys eel kbAveetn ee PRET RSH on a wer Awe. }: 633.555 wn ee Propeller-Shaft..|...... | ot, aan 
driumph........|Multiple Disk... -"|Met. to Met...00..0 7)" 077777707" On, ree beer gee 22 Propeller-Shaft..|.. 2... ||) 125 2° 52277) ' 
National....... Self-Centering-Cone! Leather to Castiron. In Off......... |Push Pedal... §.......:.. Patt: Propeller-Shaft..|...... St 
National....... Self-Centering Cone! Leather to Castiron. In Oil. ...... |Push Pedal... f Real Axle../.............. Propeller-Shaft..|...... ae 
National........ Self-Centering Cone|Leather to Castiron. |InOil.| ||| |Push Pedal... §.......... Sag tL toe Propeller-Shaft.. |...... ae 
Detroit.....<i:.|Cone.........2... LS Prone Sy ree: Push Pedal... | Rear Axle. |Bevel-Pinion... | Propeller-Shaft..|__ || * || 2'in Prop. Shaft.. 
MTOCKS. . 3. 5. o| DISK. «0.05. cucees Bronze to Steel... . . |14 Disks... ..|Push Pedal.. J RearAxle.|.............. Propeller-Shaft..|...... 2in Prop. Shaft.. 
Craig-Toledo...|Disk.....) 1 °° °°" Bronze to Steel... . . in Oil Mul’ple| Push Pedal... J..........|..........007" Propeller-Shaft..|...... \None.. ...... - 
Rainier........ Self-Centering Cone|Cork to Castiron oF TPR ow Re Ae Rear Axle. |Bevel-Pinion.. . Propeller-Shaft..|...... In Prop. & Clu'’ch 
Cleveland... ... Self-Centering Cone|Cork Inserts......_ ||) °°" "°° °° "7" Push Pedal... §.......... PROVO aia Wisin ne chee oe ict cchin ests In Prop. & Cl'ch.. 
mpound Re ge ae tN RSLS OE POR SS OS SON EDN TE GS dhe jie Ste hw wag OM hntd ohne hbee 2k ASE Ee EIS ay <a eee 
bn, bao ERY RIOR pga ia -S! Scie baaegeieencatab tie EERO PE Pee ee a BS naF gs ee Doekie Chain... fe ee 
- Mercedes. ./Constricting...... | Steel toIron......../InOil.......|............ ackshaft. .|Bevel-Pinion.. . uble-Chain... . ys Beers aia ‘ 
B. L. M.......:|Self-Centering Cone|Cork Inserts.......1|.) 77" Push Pedal... | Rear Axle. |Bevel-Pinion. . . | Propeller-Shaft..| 2. 25 2in Prop. Shaft... 
Moore NI 5 550i 3 4 cedar Steel toIron........ 6683<~...2 Push Pedal. . J Rear Axle. |Spur-Pinion.... Propeller-Shaft..|...... 2in Prop. Shaft.. 
a AITO teentsiai Mey siaR es: sean speycepcaemte ri EOE ee Rey err . |Bevel-Pinion. . . 0  SBER FeRESS. kOe a 
Ns «Shae tn ok 6S ot itaescini ss dacaicélce ke ee . |Bevel-Pinion... | Single-Chain.:...|......||_. eeas woes + - 
ihe. 6 ct gese RRA ae oe POWNONINOS 6.66853 es tl ees btn sebas Push Pedal... . \Spur-Pinion.... | Propeller-Shaft..|...... t in Clutchshaft. 
ance wecsoe tines = nod bint e ede Multiple... .....00 i) 00 ccc cceescclecesseceeess ff RearAmle, |....,.......0, pore aeatt. fees Soe ae 
Boece ecceee arg EER ONO Trg RE RE aig Wee co EE, PEER eke: TOME ATI ECS Soest eps my i EP | Ne nya a 
oc eR EP PRR E OaE Be la dalam th Awe na be ONs6 oy a thins ob bile oes cdg eed ats be chr ee 2in Prop. Shaft... 
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1907 MODELS OF THE LEADING MAKERS 


MORA TOURER, 24-H.P., 4 CYLINDERS, PRICE $2,200; MORA MOTOR CAR CO., ROCHESTER, N. Y. 


+ 
FORD MODEL K, 40-H.P., 6 CYLINDERS, PRICE $2,800; FORD MOTOR CO., DETROIT, MICH. 





THE AUTOMOBILE. December 6, 1906, 


AEROCAR, 40-H.P., 4 CYLINDERS, PRICE $2,750; AEROCAR CO., DETROIT, MICH. 


COMPOUND, 40-H.P., 6 CYLINDERS, PRICE $3,750; E. H. V. CO., MIDDLETOWN, CONN. 





December 5, THE AUTOMOBILE. 


DORRIS MODEL B, 30-H.P., 4 CYLINDERS, PRICE $2,500; DORRIS MOTOR CAR CO., ST. LOUIS, MO. 


PREMIER, 24-28-H.P., 4 CYLINDERS, PRICE $2,260; PREMIER MOTOR CAR CO., INDIANAPOLIS, IND. 
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WHITE STEAMER MODEL G, 30-H.P., 2 CYLINDERS, PRICE $3,700; THE WHITE CO., CLEVELAND, O. 








FRAYER-MILLER, 50-H.P., + CYLINDERS, PRICE $4,000; OSCAR LEAR AUTOMOBILE CO., COLUMBUS, O. 
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OF AMERICA, BOSTON, MASS. 


AMERICAN NAPIER, 60-H.P., 6 CYLINDERS, PRICE $8,000; NAPIER MOTOR CO 





NATIONAL MODEL L, 75-H.P., 6 CYLINDERS, PRICE $5,000; NATIONAL MOTOR VEHICLE CO., INDIANAPOLIS, IND. 
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WESTINGHOUSE, 40-H.P., 4 CYLINDERS, PRICE (CHASSIS) $7,500; SOCIETE ANONYME WESTINGHOUSE, NEW YORK CITY. 


> ORE AA eee 





ENGLISH DAIMLER, 30-40-H.P., 4 CYLINDERS; PRICE $7,500; WYCKOFF, CHURCH & PARTRIDGE, NEW YORK CITY. 
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Decem ber 6, 1906. 





RENAULT, 35-45-H.P., 4 CYLINDERS, PRICE (CHASSIS) $8,250; RENAULT FRERES SELLING BRANCH, NEW YORK CITY. 








IMPORT CO., NEW YORK CITY. 


Cc. G. V., 30-H.P., 4 CYLINDERS, PRICE (CHASSIS) $7,000; C. G. V. 
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MITCHELL MODEL D, 30-H.P., 4 CYLINDERS, PRICE $1,800; MITCHELL MOTOR CAR CO., RACINE, WIS. 


eas, 





ST. LOUIS, 30-35-H.P., 4 CYLINDERS, PRICE $2,500; ST. LOUIS MOTOR CAR CO., PEORIA, ILL. 
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HARRISON CRANKLESS, 40-H.P., 4 CYLINDERS, PRICE $5,000; HARRISON WAGON CO., GRAND RAPIDS, MICH. 


BERLIET, 22-H.P., 4 CYLINDERS, PRICE $5,500; AMERICAN LOCOMOTIVE AUTOMOBILE CO., NEW YORK CITY 
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CARTERCAR, 20-H.P., 2 CYLINDERS, PRICE $1,350; THE MOTOR CAR CO., DETROIT, MICH. 
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BRASIER LIMOUSINE, 50-60-H.P., 4 CYLINDERS, PRICE $12,000; E. B. GALLAHER, NEW YORK CITY. 
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AMERICAN MERCEDES, 45-H.P., 4 CYLINDERS, PRICE $7,500; DAIMLER MFG. CO., LONG ISLAND CITY. 





DRAGON, 24-26-H.P., 4 CYLINDERS, PRICE $2,000; DRAGON AUTOMOBILE CO., DETROIT, MICH. 
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PULLMAN, 40-H.P., 4 CYLINDERS, PRICE $3,000; YORK MOTOR CAR CO., YORK, PA. 
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JACKSON MODEL C, 20-24-H.P., 2 CYLINDERS, PRICE $1,500; JACKSON AUTOMOBILE CO., JACKSON, MICH. 
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WELCH MODEL G, 50-H.P., 4 CYLINDERS, PRICE $4,200; WELCH MOTOR CAR CO., DETROIT, MICH, 


PENN, 35-H.P., 4 CYLINDERS, $2,800; PENNSYLVANIA AUTO MOTOR CO., PHILADELPHIA, PA. 
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MOON, 30-35-H.P., 4 CYLINDERS, PRICE $3,000; MOON MOTOR CAR CO, ST. LOUIS, MO. 





CLEVELAND LIMOUSINE, 30-35-H.P., 4 CYLINDERS, PRICE $4,000; CLEVELAND MOTOR CAR CO., CLEVELAND, O. 
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AMERICAN MORS, 50-H.P., 4 CYLINDERS, PRICE (CHASSIS) $6,000; ST. LOUIS CAR CO., ST. LOUIS, MO. 





DE LUXE, 50-60-H.P., 4 CYLINDERS, PRICE $4,750; DE LUXE MOTOR CAR CO., DETROIT, MICH. 
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RAMBLER MODEL 25, 35-40-H.P., 4 CYLINDERS, PRICE $2,500; THOS. B. JEFFERY & CO., KENOSHA, WIS. 


RAINIER, 30-35-H.P., 4 CYLINDERS, PRICE $4,250; THE RAINIER CO., NEW YORK CITY. 
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MAXWELL, 36-40-H.P., 4 CYLINDERS, PRICE $3,000; MAXWELL-BRISCOE MOTOR CO., TARRYTOWN, N. Y. 





MARMON MODEL F, 30-35-H.P., 4 CYLINDERS, PRICE $3,500; NORDYKE & MARMON CO., INDIANAPOLIS, IND. 
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AUSTIN, 60-H.P., 4 CYLINDERS, PRICE $4,500; AUSTIN AUTOMOBILE CO., GRAND RAPIDS, MICH. 
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ACME, 50-H.P., 4 CYLINDERS, PRICE $4,000; ACME MOTORCAR CO., READING, PA. 
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WAYNE MODEL N, 30-35-H.P., 4 CYLINDERS, PRICE $2,500; WAYNE AUTOMOBILE CO., DETROIT, MICH. 
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DEERE, 25-30-H.P., 4 CYLINDERS, DEERE-CLARK MOTOR CAR CO., MOLINE, ILL. 
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PRICE $2,000; MARION 


InKED. 


-H.P., 4 CYLINDERs, 
INDIANAPOL Is, 
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MOTOR CAR co., 
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MARION MODEL 7 ROADSTER 


STODDARD-DAYTON LIMOUSINE, 18-H.P., 4 CYLINDERS, PRICE $3,500; DAYTON MOTOR CAR CO., DAYTON, O. 
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» PRICE $2,500 


CLEVELAND, o. 


co., 


WHITE STEAMER MODEL H, 20-H.P., 2 CYLINDERS 


> 


REO LIMOUSINE, 16-20-H.P., 4 CYLINDERS, PRICE $2,500; REO MOTOR CAR CO., LANSING, MICH. 
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40-H.P., 4 CYLINDERS, PRIicE 
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WESTINGHOUSE 


O, ILL. 
TRIUMPH, 30-H.P., 4 CYLINDERS, PRICE $2,800; TRIUMPH MOTOR CAR CO., CHICAGO, 
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NATIONAL MODEL. F, 40-H.pP 


e + NEWBURG, N. Y. 
FRONTENAC, 40-H.P., 4 CYLINDERS, PRICE $3,500; ABENDROTH & ROOT MFG. CO., 
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CYLINDERS, PRICE $825; MA > Vy me hk ~ 
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12- 


MAXWELL MODEL R s, 


LAMBERT MODEL F, 35-40-H.P., 4 CYLINDERS, PRICE $3,000; BUCKEYE MFG. CO., ANDERSON, IND. 
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PRICE $1,000; 


RACINE, wis. 


4 CYLINDERs, 


CAR CO.7, 


MITCHELL MODEL &, 20-H.P., 


GROUT, 30-35-H.P., 4 CYLINDERS, PRICE $2,500; GROUT BROS. AUTOMOBILE CO., ORANGE, MASS. 
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CRAWFORD MODEL €E, 35-H.P., 4 CYLINDERS, PRICE $2,500; CRAWFORD AUTOMOBILE CO., HAGERSTOWN, MD. 


MOLINE MODEL A, 35-H.P., 4 CYLINDERS, PRICE $2,500; MOLINE AUTOMOBILE CO., EAST MOLINE, ILL. 
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MOORE, 40-H.P., 4 CYLINDERS, PRICE $6,000-$8,000; MOORE AUTOMOBILE CO., NEW YORK CITY. 











AMERICAN ROADSTER, 40-45-H.P., 4 CYLINDERS, PRICE $3,250; AMERICAN MOTOR CAR CO., INDIANAPOLIS, IND. 
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$7,500; DELAHAYE & PILAIN AGENCY, NEW YORK CITY, 


DELAHAYE, 25-35-H.P., 4 CYLINDERS, PRICE (CHASSIS) 
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35-40-H.P., 


LAMBERT MODEL wu 


MORS, 45-60-H.P., 4 CYLINDERS, PRICE (CHASSIS) $7,500; CRYDER & CO., NEW YORK CITY. 
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HOLSMAN MODEL 9, 10-H.P., 2 CYLINDERS, PRICE $650; HOLSMAN AUTOMOBILE CO., CHICAGO, ILL. 


6-L-M LANDAULET, 16-H.P., 4 CYLINDERS, PRICE $4,500; BREESE, LAWRENCE & MOULTON, BROOKLYN, N. Y. 





December 6, 1906. 


THE AUTOMOBILE. 815 


MEAGER SPACE FOR COMMERCIAL VEHICLES 


By W. P. STEPHENS. ® 


*HE growing importance of the commercial vehicle was 
| emphasized by the fact that, instead of being represented 
by isolated exhibits placed out of the way in a basement or 
here and there in the main exhibit of pleasure cars, an 
attempt was made to segregate the working cars in a space 
specially set apart for them on the gallery floor. Unfortu- 
nately the conditions are not favorable for such an exhibi- 
tion, the space itself is too limited and as all exhibits have 
to be hoisted by means of an elevator, the leviathans of the 
class are missing. The exhibit falls far short of being repre- 
sentative in point of numbers and variety of the commercial 
vehicle ‘of 1907, but the various cars bear testimony to the 
many business uses of the modern automobile. 


Rapid Motor Vehicle Company.—This exhibit includes six 
different cars. The motive power is a four-cycle, two-cylinder 
horizontal opposed type engine, in a general way of the con- 
ventional form, but carefully designed in detail with many 
special features. The various materials for the motor and 
other parts, steel iron and bronze, are subjected to the same 
chemical analysis and test as are used in some of the higher 
grades of pleasure cars, and a similar high standard of me- 
chanical work is maintained in the construction. The cylin- 
ders are 5 by 5 inches, giving 22 to 24 horsepower. 


Atlas Gasoline Trucks.—Compact, sturdy and massive in 
its members and plain in the extreme in finish, the new Model 
C chassis of the Knox Motor Truck Company stands out as 
an embodiment of simplicity and power. The two-cylinder 
engine shows little more than a plain heavy casting in black 
with no valves, springs, polished surfaces or bright coppér 
tubing; a modification of the two-stroke type with exhaust 
escaping through four rectangular ports cast in the head of 
the piston, all communicating with a circular opening in the 
center of the head. By way of demonstration car the com- 
pany has in the street one of the Model B cars which has 
been run continuously over a large part of New England. 


Logan Construction Company.—The large line of Logan 
commercial vehicles is represented by but two cars, one being 
the complete Model N 1,200-pound delivery, already well 
known. The other is the new Model M, a powerful and 
strongly built machine fitted to carry any sort of body within 
its capacity of three tons; it is shown without body. The 
transmission is of the Pleukharp type, bevel gear, and direct 
drive on both of the two forward speeds and the reverse; all 
gears being in mesh at the same time. The engine gives 
30 horsepower at 810 revolutions. 


SHOCK ABSORBERS ARE 


Truffault-Hartford.—The 1907 model of this standard de- 
vice shows several new features; the three arms are made 
absolutely interchangeable, the tension has been increased 
from 32 to 55 pounds, the lubrication is automatic, and an 
improved means of attachment has been provided. As now 
made the device is guaranteed for 10,000 miles without read- 
justment. 


Foster Shock Brake.—This device is made by the Gabriel 
Horn Manufacturing Company. It is on the dashpot prin- 
ciple, a plunger with a simple form of valve working in a 
cylinder of cold-drawn steel tubing filléd with oil. The 
cylinder is attached to the lower part of the spring and the 
plunger to the car; as the springs come together on a jolt 


Frayer-Miller Truck.—This car was shown with the others 
of the Oscar Lear Automobile Company exhibit on the main 
floor; it has a capacity of 21-2 tons, with a wheelbase of 112 
inches and a tread of 66 inches. The mechanism includes 
the engine, transmission and rear axle, with bevel-gear drive, 
of the 24-horsepower touring car, these being attached to the 
steel frame in such a manner that the rear axle becoms the 
jackshaft, carrying sprockets for the chain-drive to the rear 
wheels in the usual manner. There are thus the regular four 
speeds and reverse, with a range of from 4 to 16 miles with 
load. Ball bearings are used to support the jackshaft. The 
platform is 12 feet by 53 inches. 


Commercial Truck Company of America—The larger of 
the two electric exhibits is the four-motor, four-wheel-drive 
truck made by this company, a five-ton brewery truck of four 
tons weight. The motors, one driving direct on each of the 
four wheels, are swung on bearings in the yokes formed in 
each end of the cast bronze axles, with steering gear con- 
nected to rear as well as front wheels, to be disconnected at 
will. The speed is 6 miles, with a radius of 30 miles. This 
particular truck is fitted with rubber tires, but a stake truck, 
also shown, has wooden tires. In the street is a 35-passenger 
car with wooden tires. 


Lansden Electric Wagon.—The Lansden Company, of 
Newark, N. J., shows one of its lighter delivery wagons with 
express body. The frame is of the armored type and the 
single motor may be slung at any convenient point, driving 
by a single chain to a differential on a jackshaft and thence 
in the usual way by side chains to the rear wheels. The 
entire construction is very simple and any form of body may 
be fitted to the standard chassis. 


Torbensen Gear, Inc.—A chassis is shown with the engine 
and transmission made by this company. The engine is four- 
cycle, two-cylinder, double-opposed, lying across the front 
of the chassis and driving by a central shaft. The cylinders 
are 51-8 inches bore by 41-2 inches stroke, air-cooled by 
means of cast fins on cylinders and valve chambers. The gas 
inlet passes over the exhaust passage, thus aiding in cooling 
the exhaust. The regular Torbensen transmission has been 
improved in detail; there is a solid fixed rear axle with drive 
by means of an internal spur gear on each wheel. 


American Motor Truck Company.—A five-ton stake truck 
is shown, the mechanism being practically unchanged from 
last year. The cooling system has been improved by means 
of an extra coil of piping at the rear end of body. 


INCREASING IN FAVOR 


the oil. passes freely through small holes in the plunger, but 
the return is retarded by a falling ring over the holes, cushioning 
the plunger. 


Diezemann Shock Absorber.—Two demonstration models of 
this device are shown; springs with the absorber attached, 
as though in actual use, the springs being compressed by a 
lever and suddenly released. The action with the absorber 
connected is shown and then the connection: is broken and 
the spring left free to vibrate. The friction disks are packed 
with grease, so that the device is entirely automatic in its 
lubrication. 

J. H. Sager Company.—The Sager equalizing springs are 
shown in two models, the original equalizing spring placed 
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over the center of the main spring, and a new form of sus- 
pension spring intended to ease the motion of short, stiff 
springs. This latter is placed between the end of the chassis 
and the end of the spring, in place of the ordinary link, add- 
ing greatly to the elastic qualities of the spring. 





RADIATORS. 


Briscoe Manufacturing Company, Detroit, Mich.—This ex- 
hibit includes the large line of sheet-metal goods manufac- 
tured by the company—radiators, fenders, bonnets, tanks, 
dashes, etc. The demand for a more efficient fender has been 
met in the 1907 model, with extra wings to fit the space be- 
twen main fender and body. Both the honeycomb and the 
flat tube are shown, also models for trucks and the lower- 
priced cars. 


Whitlock Coil Pipe Company, Hartford, Conn.—The Whit- 
lock coolers are shown in various shapes and sizes, and in 
the honeycomb, tube and fin and cellular types. There are 
no important changes being made in the manufacture except in 
increased general neat appearance. 





BRONZE, ALUMINUM, AND OTHER CASTINGS. 
Cramp & Sons Ship and Engine Building Co., Philadelphia. 
—A large and attractive exhibit of castings of Parson’s man- 
ganese bronze for automobile parts, such as connecting rods, 
gear cases, steering gear parts, gears, knuckles, I-beam axles, 
wheels, and so on, this material being remarkably strong and 
tough and easily cast into forms that could not be forged 
commercially. Also castings of Parson’s white brass, a bear- 
ing metal that is very extensively used in high-class engineer- 
ing work. 


Light Manufacturing and Foundry Company, Pottstown, 
Pa.—Aluminum and aluminum alloy castings for crankcases, 
gearcases, and the very many automobile parts that are com- 
monly made of aluminum and its alloys. A number of par- 
ticularly fine specimens of crankcase work are shown, some 
being machined to show the closeness of the grain of the 
metal and its freedom from flaws and blow-holes. 


Manufacturers’ Foundry Company, Waterbury, Conn.—A 
collection of cylinder castings for gasoline motors, a branch 
of the automobile industry of which this concern makes a 
specialty. Cylinder castings of very intricate form were ex- 
hibited and parts were cut away to show the smoothness of 
the work, the freedom from holes and bad spots and the uni- 
formity of thickness of the metal in the thinner places. The 
company is prepared to machine cylinders and to test them 
under water pressure. 


EXHIBITS OF VARIOUS KINDS. 


Sprague Umbrella Company, Norwalk, O.—A number of 
improvements have been made in the Sprague automobile tops 
shown. All these tops are now shown fitted with Col. 
Sprague’s new forged steel bow sockets. A feature of these 
tops is that all the bows are in line with each other and when 
folded the bows are kept apart by rubber bumpers which not 
only prevent rattling and noise, but avoid chafing the folds 
of fabric and also present a very neat and compact appearance. 
Another new specialty is a divided glass front supported by 
brass rods. When it is desired to lower the upper half, pins 
at the ends come out of their sockets, when the top is lifted 
and the top half is then lowered just back of the lower half, 
the pins entering lower sockets and holding securely. The 
whole arrangement is exceedingly neat and compact. 


Wray Pump and Register Company, Rochester, N. Y.—This 
concern exhibits a varied assortment of tire pumps, jacks, and 





other automobile specialties. There is a particularly inte-- 
esting series of Kellogg pumps, including the double-acti),. 
compound pump, a multiple gear compound pump with reg: 
ter, and the Kellogg single-acting pump. Also Wray c 
lapsible compound pumps, triplex compound pumps, pressu:« 
registers, multiple gear jacks and patent couplings. A ve 
ingenious affair is the Wralog pneumatic jack, on which t} 
load is raised by an air pump delivering air into the ja: 
cylinder under the piston. This jack is remarkably smoo: 
and easy in its action. 


> < 


Charles E. Miller, New York City.—The large line 
Miller specialties is shown prominently as usual; an additi 
is a new speedometer registering to 60 miles. It is shoy 
running, the dial registering accurately at speeds down 
one and two miles. A new jack, small and light but of or 
ton capacity, is shown. The Brampton chains, in standa: 
sizes to fit both American and foreign cars, form a prom 
nent feature of the exhibit. The Pan-American body poli: 
is now regularly handled by Mr. Miller. 


J. M. Quinby & Co., Newark, N. J.—A 35-horsepower Fia: 
chassis is shown with a limousine body fitted with more than 
usual completeness, including full electrical equipment. A 50 
horsepower Matheson chassis is fitted with a touring body with 
four-bow extension top and a similar body and top are fitted to a 
30-horsepower S. & M. Simplex chassis. As the colors and 
upholstery are entirely different in these two cars, a very pleasing 
contrast is presented. 


Standard Welding Company, Cleveland, O.—The well- 
known specimens of electric welding are shown in increasing 


variety to fit the growing application of this important 
process. 


L. J. Mutty Company.—Specimens of the top cloths and 
other automobile fabrics, domestic and foreign, handled by 
this company, are shown at the stand of the Detroit Motor 
Car Specialty Company. These fabrics are used for tops, 
seats, backs, bags, etc. A specialty is the cloth coated with 
fine Para rubber. 


Midgeley Tubular Steel Wheels, Columbus, O.—These 
wheels are now made with holes so that any standard hub 
may be bolted on by the maker where it is not convenient 
to have them brazed on at the factory. The works are now 
busy with the special rims for Dunlop tires. 


Uncas Specialty Company, Norwich, Conn.—The different 
Leavitt timers are shown, including the Lacoste pattern roller 
timer with ball bearings. These in two sizes, for four-cylinder 
and six-cylinder engines, are shown running; one is com- 
pletely immersed in a vessel of water, showing the perfect 
insulation, the other is immersed in oil, showing the perfec- 
tion of the contact. This timer is provided with a supple- 
mentary ground, obviating all danger of failure. The timers 
are made with the ball bearings and with plain bearings. 
The seven horns are shown, with a new attachment, a bracket 
easily fastened to the car and carrying a leather friction 
roller which may be adjusted to any one of four positions, 
a spring lock washer holding the bolt in place. A new gaso- 
line separator for cars and launches is shown, a cup with 
gauze filter, the two sections joined by a taper screw and 
requiring no packing. 


Kinsey Manufacturing Company, Dayton, O.—The Kin- 
wood specialties are shown, including the mechanical oilers, 
radiators in several new models and sizes, and a new muffler 
and cutout. A new tank is shown, with sides and top of 
tin or galvanized iron and bottom and lower part of sides of 
brass or copper. These are less costly than all copper or 
brass tanks and yet there is little chance for corrosion. 
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- MOTORCYCLES FOR 1907 AS SEEN AT THE SHOW 





| RHAPS the coming year will see more radical changes in 
P ‘the leading American motorcycles than any other time since 
the -port became to any extent a popular one. These changes 
are 1 the line of longer wheelbases, larger tanks, the more uni- 
yer-:| adoption of pump feed, and in one case the introduction 
of t ¢ mechanically-operated inlet valve. As yet the magneto has 
on! been adopted on one American machine which, however, is 
bui) on strictly French lines. 


The Hendee Manufacturing Company. 


“is company has for some time past promised a number of 
surprises and they have certainly kept their promise. To begin 
wit?, the wheelbase has been lengthened about four inches, the 
capacity of the gasoline and oi] tanks has been enlarged, the 
former to over five quarts and the latter to about a quart, or 
eno gh for 500 miles. There is also fitted a pump feed for the 
oi] and a néw earbureter which has an air lever with a horizontal 
spindle. This lever does not move with the throttle, and is 
held in place by a pin forced into a series of holes by a spring. A 
new fastening for the inlet valve domé is also shown, and a larger 
and improved muffler. Their most radical change, however, is 
the use of a roller pinioti- drive in place of the short chain hereto- 
fore used to transmit the power to the countershaft. This is 
entirely enclosed in*a dustproof case. Roller chains are used for 
both the motor and pedaling chains. .There is also an improved 
coaster brake used. This company shows a single machine and 
two tri-cars, one for a passenger, and the other for parcel delivery. 


Prospect Motor Manufacturing Company. 


In strong contrast to the Imdian is the Simplex motorcycle built 
by the Prospect Motor Manufacturing Company, of Brooklyn. 
This machine is furnished with a twin cylinder machine of about 
5 horsepower, the cylinders being 70x80 millimeters. The motor 
is made from French parts assembled in this country. Trans- 
mission is by V. belt to the rear wheel. A back pedaling band 
brake is fitted, which is extremley powerful. The control is by 
double grip exhaust valve, controlled by right grip by means of a 
Bowden wire, the left being a switch grip. The machine is fitted 
with a combined. stand and luggage carrier. A magneto is fitted 
as an option for an additional price. This company also makes 
a racer which weighs 110 pounds. 


The Aurora Automatic Machinery Company. 


This concern, makers of the Thor motor, shows a machine 
assembled from their parts. The most notable changes this year 
are a muffler for which great things are claimed in the elimina- 
tion of back pressure, and the makers show their faith in these 
claims by not providing it with a cutout. The motor is not 
changed to any great extent, the changes being confined to the 
accessories. The carbureter is altered considerably; and the 
throttle is operated by a grip control through a double wire 
mechanism of the Bowden type. A pump feed is used instead 
of the measuring cup. 


Reading Standard Cycle Manufacturing Company. 


his concern shows three separate and distinct models of road- 

rs. Model A, fitted with the improved R. S. motor of 3 horse- 
power. Model B, fitted with the Thor motor, and Model C, a 
cc nbination tandem fitted with the R. S. motor. The R. S. 
nor is very conseryatively rated at 3 horsepower, and is fitted 
w 1 a mechanical inlet valve. The carbureter is rather novel in 
it. outward appearance, being of somewhat the shape of an opcia 
giiss. The oiling device is very simple and ingenious. A measur- 
ing cup is used, but it is connected to the oil tank by a large 
re through which passes the rod operating the bottom valve. 
‘is pipe also serves as an air vent. The operating rod also 


jo 


operates the top valve, and the device is so arranged that both 
valves cannot be open at the same time. It is therefore only 
necessary to habitually keep the top valve open and then the cup 
will always be filled ready to oil the motor. A simple half. turn 
of the operating rod allows the charge of oil to run into the 
motor. This machine is also provided with a neat battery box, 
in which any ordinary standard cell may be used. The crank- 
shaft for the pedaling chain and the motor countershaft are 
mounted on separate eccentric hangers. The Model B employs 
the Thor motor and parts, but has many distinctive features 
about it. Model C is a combination tandem and has the same 
motor equipment as. Model A. 


G. H. Curtiss Manufacturing Company. 


This concern shows a single and double cylinder machine 
which is* practically unchanged from the 1906 model, except that 
there is fitted in some cases a combined stand and luggage carrier. 
The machines are fitted with V-belt transmission sight feed oilers, 
and in the case of their twin cylinder machines, with double coil 
and battery. The Curtiss Company has a very interesting ex- 
hibit of lightweight motors for aeronautical purposes in the 
Aero Club’s exhibit. 


The Consolidated Manufacturing Company. 


This company is the maker of the Yale California, and shows 
two machines which are on about the same general lines as the 
1906 models. A new type of spring fork has been adoptéd which 
may be said to consist of two forks, the rear one which is direct 
connected to the head, and a forward one which is connected at 
its lower ends to the wheel. This is connected to the rear por- 
tion of the fork by means of a system of links similar to that 
employed in an old-fashioned parallel ruler. Other features such 
as the broad, flat belt combined with the spring idler and the 
large outside flywheel have been retained. A _ cylindrical 
gasoline tank has also been adopted, and an improved motion to 
their grip control so that it will tend to stay in the position for 
which it has been set. 


Wagner Motor Cycle Company. * 


° 


* 
This concern shows two models fitted with V-belt transmis- 
sion. They seem to be identical with their 1906 models. 


American Motor Company. 


This concern makes the Marsh-Metz motorcycle. It shows a 
single machine and a fore car attachment. The main features 
of 1906 have been retained. The broad, flat belt, a double auto- 
matic valve carbureter, and the circuit breaker which . dis- 
penses with moving wires, a sliding contact being substituted. 
They have also substituted a large seamless tank of copper with 
rounded ends, which contains both the oil and the gasoline, as 
well as the oil pump and a needle valve gasoline cutoff which is 
contained wholly within the tank. 


Ovington Motor Company. 


This concern handles the F. N. four-cylinder motorcycle. The 
machine is quite remarkable in a good many ways, having an 
enclosed bevel-geared drive throughout and being ignited by a 
Simms Bosch high-tension magneto. Among the noticeable 
features of this machine are the spring fork which is said to 
be a revelation in the way of easy riding on rough roads, and a 
special flexible spring drive between the motor and the rear 
wheel. This concern showed a motor mounted on a table 


and driven slowly by an electric motor, the cylinders being 
cut away so as to show the operation of the pistons and valves in 
the cylinders as well as ‘the sparking apparatus. 
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OLYMPIA’S EIGHT-CYLINDER ANTOINETTE ENGINE 


ONDON, Nov. 24.—Olympia’s third show under the auspices 
L f the Society of Motor Manufacturers closed to-night after 
a most successful innings. Of the thousands that attended many 
were buyers and the manufacturers expressed themselves as more 
than gratified at the substantial results secured. 

The eight-cylinder Antoinette engine of V-type, utilized by 
Santos-Dumont in his recent aeroplane flights, was unques- 
tion. bly one of the most discussed things of the show. It was 
exhidited in an Adams-Hewitt car and has created something 
of a sensation. The particular feature of this engine is the 
abse: ice of a carbureter, the fuel being injected directly into 
the air, either before or after it enters the cylinders, by the 
action of a minute plunger pump. By this scheme a positiveness 
of function practically impossible to secure with carbureters is 
said to be obtained, and the use of alcohol, kerosene and other 
liquid fuels beside gasoline is made much more practicable than 
it seems to be with the more common methods of fuel com- 
pounding. 

It was an Antoinette motor, it will be remembered, that was 
used by Santos-Dumont in his recent remarkable achievement 
in acroplane flight, and it is an Antoinette motor that holds the 
credit of the highest motor-boat speed ever attained—that of 
about thirty-three and one-fourth miles an hour, maintained by 
the motor boat Antoinette over a 120-kilometer course. Con- 
sequently, the entry of this marvelous new engine into the auto- 
mobile field is regarded with the greatest interest by the whole 
motoring fraternity. 

It is widely. recognized that the carbureter, even in its best 
forms, claim some of the experts, tends to become increasingly 
inadequate as it is applied to multi-cylinder engines of many 
cylinders. The designer is left in a dilemm1, no mitter which 
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THE EIGHT-CYLINDER 35-40-H.P. ANTOINETTE ENGINE, EXHIBITED FOR THE FIRST TIME IN AN ADAMS-HEWITT CAR AT OLYMPIA. 


of the two obvious courses he elect to pursue. If he use one 
carbureter, there is the trouble with various lengths and con- 
formations of intake piping, resulting in some of the cylinders 
being furnished mixture less liberally than others; and if more 
than one carbureter be used, there is the extreme difficulty of 
adjusting them all so as to work exactly the same. In the An- 
toinette motors these troubles apparently are avoided by a cut- 
ting rather than an untying of the Gordian knot, and the single 
pump, which is easily made so as to deliver an invariably pre- 
determined quantity of fuel at each stroke, is connected by piping 
and a simple distributer with the several cylinders, so that each 
has positively fed into it the exact amount of fuel required— 
no more, no less. 

The idea is far from being so absolutely new as might be sup- 
posed from its constituting a novelty in the field of the present- 
day automobile engine. So long ago as 1901 the Gobron-Brillié 
car, of France, was fitted with a positive-measuring alcohol car- 
bureter, the liquid fuel being trapped in small pockets on the sur- 
face of a rotating cone and from these pockets carried into the 
cylinders. In the United States thousands upon thousands of 
most successful kerosene stationary and marine engines work on 
the fuel-injection system, being pump fed in a manner similar to 
the method employed by Levavasseur, the designer of the Antoi- 
nette motors. 

Commenting upon carbureters, the Autocar prints: “These are 
becoming simpler but more efficient. The very complicated. types 
which have been introduced from time to time do not seem to 
have made much headway, as it has been found that the simpler 
devices, provided they were correctly proportioned to their work 
and properly adjusted, did all that the complex carbureters. could 
do, and, what is more, they, once adjusted, would keep on doing 
it. The most promising advance of recent years in carbureters 
is in the show, and it is one of the simplest. Accessibility of the 
jet and working parts generally is being studied carefully by a 
few designers, but on most carbureters there is still much to be 
done in this respect. The carbureter is better understood both by 
makers and users than it used to be, and it is no longer blamed 
for sins not its own. But the majority of the so-called automatic 
devices are less satisfactory to the man who can drive than those 
which give hand adjustment for the air; the best compromise is 
the type which gives both automatic and hand-controlled air.” 
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ANOTHER STAND WHICH ARTISTICALLY TELLS OF NON-SKID BANDS. 


FRENCH MILITARY AUTO CONTEST. 


Paris, Nov. 20.—Organized by the Automobile Club of France, 
under the patronage of the Minister of War and with severai 
officers of the headquarters staff as members of the committee, 
the military wagon competition united twenty-one starters, all 
French. Two years ago a similar competition was proposed, but 
had to be abandoned on account of lack of entries. In July, 1905, 
a successful commercial - vehicle competition was held by the 
A. C. F., closely followed by members of the army staff, and 
a similar demonstration on a rather smaller scale took place last 
June. This year’s army maneuvers saw a large increase in the 
number of automobiles employed, not merely for taking staff 
officers from point to point, but in transporting baggage, food and 
water to spots reached with difficulty by horse vehicles. 

Within a few weeks of the Paris Salon, and at a time when 
every manufacturer is busy on his next season’s models, it is 
significant of the interest now displayed in commercial vehicles 
that as‘many as twenty-one should be gotten together on a few 
weeks’ notice. Although several of them are veterans, having 
figured in previous competitions and done good work at the 
maneuvers, at least half are entirely new models. Among these 
latter are three Darracq-Serpollet steamers, built in the new 
Darracq factory at Suresnes. Mr. Serpollet, who has long been 
recognized as France’s 
most famous steam 
automobile. construc- 
tor, has united with 
M. Darracq, formed a 
limited liability com- 
pany, and is now turn- 
ing out big series of 
steam  CN@S8is" from 
the famous Suresnes 
works; De Dion Bou- 
ton is represented by 
two of their well- 
known heavy wagons; 
Mors had a powerful 
chassis fitted with a 
special bey for.carry- 
ing milk and dairy 
produce without fear. 
of deterioration. The 
D’Espine,«Archard. & 2 
Cie.’s vehicle was fit- 
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A TAKING OLYMPIA TIRE EXHIBIT. 


ted with huge water tanks, and had given proof of its value in the 
recent maneuvers. Peugeot was alone among the lighter army 
service wagons, the remaining competitors, each carrying from 
five to seven tons, representing Berliet, Cohendet & Cie., Turgan. 
Aries, Lacoste & Battmann, Janvier, Orion, and Delaugére 
Clayette & Cie. 

Starting from the Tuileries Gardens, Paris, yesterday morning, 
the wagons will run down to Marseilles by daily stages of fifty 
miles, and return to Paris on December 5, together with the 
competitors in the Salon models pleasure vehicle competition, who 
leave the capital for a run over almost the same ground in a few 
days’ time. By fixing the return of the two competitors for the 
same day, increased attention on the part of the public is assured. 
On reaching home both heavy wagons and light cars will take up 
the positions reserved for them in the Salon opening, on Decem- 
ber 7. Bad weather has prevailed for some time, and neither the 
wagons, the drivers, nor the accompanying army officers are likely 
to have an easy time on their one thousand miles run. 


A. C. F. Objects to Proposed Auto Tax. 


The French Government having proposed a tax on foreign 
automobiles entering France for a tour, the A. C. F. has passed 
a resolution protesting vigorously. A similar tax exists in Ger 
many, much to the annoyance of touring autoists. 


Lancia’s Move. 

It has been fre 
quently reported thai 
Lancia intended erect 
ing a factory for 
machine of his ow 
design. The news i 
correct, Signor Lanci 
having left the Fia 
firm, and, in partner 
ship with Signor Fog 
olino, having take 
the old Itala factor 
in the Via Petrarca 
Milan, where a 14 
horsepower voiturett 
will be constructed i: 
large series and sol: 
at a low price. Ar 
agency has ° already 
been established- im 


OLYMPIA; ONE OF THE NEW SIX CYLINDERS: 35-H.P. ORLEANS CAR. Paris. 
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LETTERS INTERESTING AND INSTRUCTIVE 





Compression Space and Compression Pressure. 


Edi or THE AUTOMOBILE: 

[-J0.]—Will you please tell me in “The Automobile,” under the 
he« ‘ing “Letters Interesting and Instructive,’’ how to figure com- 
pr: sion, and oblige? ROBERT MILLER. 

s.vinal, Tex. 

‘ery engineer has a different method of figuring compression, 
an. since they all cannot be right it is hopeless to attempt a 
de: nite answer to your question. Though apparently simple, the 
lay.; concerned in the determination of compression are obscure 
an. numerous, and work together in relations that are far from 
bei.g fully understood. There is not only the reduction of vol- 
ume to increase the pressure; there is also the heat of compres- 
sic. 1 to expand the gases. And added to these are various circum- 
sta..ces peculiar to the different types of present cycles. With a 
four-cycle engine the compression cannot be safely figured upon 
the full cylinder volume, because “wire-drawing,” with consequent 
charge attenuation, becomes an important factor at high speeds, 
especially with small valve openings, and reduces the charge 
volume materially. With throttling a similar effect is produced, 
while the exhaust gases remaining in the clearance, at a tem- 
perature differing variously from that of the atmosphere, have an 
effect of unknown magnitude. In a two-cycle cylinder the ex- 
haust gases are forced out by the incoming charge, which in turn 
is forced in, and with different degrees of throttling there is main- 
tained practically a constant volume of gases, widely varying, 
however, in the proportion of residual exhaust to fresh charge. 
The fresh charge is, moreover, at a fixed temperature above 
atmospheric, while the temperature of the exhaust gases varies in 
accordance with the proportions of the charge from which they 
have resulted. The comparative influences of different systems of 
water cooling and of air cooling also constitute material factors. 
From all of the foregoing it can be readily understood that the 
only sure means of determining compression under given condi- 
tions is not by theoretical figuring, but by test. Almost every 
designer of prominence has made series of tests on this sub- 
ject, many of which have been published in the form of tables. 
The publication of these tables would occupy so much space that 
we must advise your consulting some standard work on the sub- 
ject. If you wish the information for work in regard to any 
particular engine, we will make an effort to secure it for you at 
the earliest opportunity. 


The Simms-Bosch System of Low-Tension Ignition. 


Editor THB AUTOMOBILE: 

[491.]—What is the Simms-Bosch low-tension ignition system, 
as used on the Mercedes and other European and American cars? 
I would very much like to see an explanation of its operation in 
an early issue of “The Automobile.” DR. MAX LEHMAN. 

Otsego, N. Y 

The Bosch low-tension system, as it is now called, is in many 
respects an ordinary magneto system, but is unique in that it has 
an immovable H armature, separated from the poles of the per- 
manent field magnet by an unusually large space, within which 
rotates a soft-iron sleeve, so that it distorts and cuts the lines of 
force extending from the armature to the field. By this ingenious 
ad altogether original expedient for varying the magnetic effect, 

rges of alternating current are induced in the armature winding 
\ thout the necessity for any revolving wires, sliding contacts, or 
c nmmutator. The system has proved exceedingly successful, its 
s:nplicity insuring an unusual reliability, and it is responsible for 
vuch of the success of many of the best cars made. The Bosch 
igh-tensicn systera is much more complicated than the low-ten- 
ion, and could not be described satisfactorily except in the space 
a rather extended article. We expect to devote a chapter in 
near future to this interesting and timely topic. 
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Cooling the Motor in Winter. 


Editor THE AUTOMOBILE: 

[492.]—I wish to inquire about the winter cooling of my auto- 
mobile. One maker of gasoline engines advertises “polar ice 
machine oil’ for winter use in his engine when used outdoors for 
sawing wood, etc. I have a Pope-Toledo, and wish to get some 
use of same this fine weather, but water cooling is not safe. This 
morning it was 15 degrees below zero, and if you left your engine 
for a few minutes in such temperature without its running 200 and 
300 R.P.M. something would ‘“‘bust.’”’ Will you please give me your 
opinion; or, if you don’t approve of the oil, some good formula that 
has been tried and made good. J. BE. RICHARD. 

Perley, Minn. 

For the extremely low temperatures encountered during the 
winter in your section of the country, the oil to which you refer 
should give complete satisfaction in the cooling system of your 
car. Oil as an anti-freezing liquid generally is objected to be- 
cause of its low specific heat, but with temperature so far below 
zero and with copper water jackets on the cylinders, as in the case 
of your car, the engine should almost keep cool without any liquid 
in the cooling system. A calcium-chloride solution to resist very 
low temperatures must be so strong as to approach saturation, in 
which condition it may exercise a very corrosive effect on parts 
of the cooling system, especially if there is any zinc or galvanized 
iron for it to attack. Glycerin and water is better, but also 
freezes unless the glycerine content is very large, in which case 
the fluid is almost too thick to pump when cold, and works 
marked injury to rubber connections in the cooling system. Alco- 
hol and water is very effective, if more algohol than water is used, 
but besides being expensive it is somewhat risky, because the 
alcohol may evaporate out and thus insidiously raise the freezing 
point of the fluid. It is possible that some of our readers may be 
able to suggest something better than is suggested herein, or show 
some way of using the ordinary solutions under the severe con- 
ditions with which you have to contend. Failing in this, the 
oil seems the conservative thing to use, though even it may 
destroy rubber connections. 


Directions for Valve-Setting. 


Editor THE AUTOMOBILE: 

[493.]—Will you publish in your next issue directions for setting 
valves on 4x4 double-opposed engine of the Brennan make, and 
oblige, ANTHONY BELL. 

Columbus, Miss. 

While we are perfectly willing to give. you the best information 
we possess on the question of valve setting, we nevertheless be- 
lieve that it always is best in cases of this sort to seek information 
directly from the manufacturers, who invariably recommend cer- 
tain definite provisions, which if deviated from are likely to make 
a marked difference in running the engine. With an engine of 
the type you refer to, it seems to be the consensus of opinion 
among the best informed engineers that the exhaust valve should 
commence to open when about seven-eighths of the working stroke 
is completed. This would mean its complete opening, with an 
average cam contour, slightly before the dead center is reached. 
The closing of the exhaust valve, under the same conditions, will 
be completed at about five degrees past the upper dead center, its 
commencement varying with the cam contour, which differs con- 
siderably in the practice of different manufacturers. The inlet 
valve will commence to open as soon as the exhaust valve is 
closed, and will reach its full lift very promptly thereafter, be- 
cause the lift is usually small and the slant of the camface rather 
abrupt. Closing will occur at about ten degrees after dead center, 
if average practice be taken. The foregoing applies chiefly to low 
and medium speed-engines. With higher speeds, the exhaust 
valve may open when only five-sixths of the power stroke is 
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completed and remain open until as much as fifteen degrees after 
upper dead center. The inlet valve will, of course, open after 
the exhaust valve is closed, and because of the higher speed may 
remain open until as much as twenty degrees after the 
lower dead center. Contrary to the theories on which the 
practice so far stated is established, there is one school of de- 
signers who, while not differing very much from current usage 
regarding opening times of exhaust and inlet valves, believe in 
closing the exhaust practically on upper dead center and the inlet 
on lower dead center. For the further information of our readers, 
we will be pleased to publish opinions from manufacturers and 
designers, or others who may have something to say on this inter- 
esting subject. 


Air Cooling and Ignition Current. 


Editor THE AUTOMOBILE: 

(494.]—Is it a fact that air cooling is harder on the batteries of 
an ignition system than water cooling? I have an air-cooled car 
that uses much more current than a water-cooled car that I 
previously had, with the same number of cylinders and a similar 
ignition system, and despite trials of every possible adjustment, 
it certainly uses more current than the other car. Any enlighten- 
ment on this subject will be appreciated. 

Whitewater, Wis. HERBERT PETERSON. 


We know of no reason why water cooling or air cooling should 
make any difference in the quantity of current required with a 
jump-spark ignition system. Probably the difference you note is 
due to a difference in the duration of commutator contact in the 
case of the two cars. Does any one else know of a similar case? 


AGAIN THE QUESTION OF COMPRESSION. 


Editor THE AUTOMOBILE: 

{495.]—In your issue of November 22, Carl Wilmerding, of Or- 
mond, Fla., asks the effective power of explosions in gasoline 
engine cylinders of same size bore where the compression is 65, 
150, and 250 pounds when ignition takes place. According to my 
way-of computing, force in a gasoline engine cylinder, when the 
explosion was at its best, would be 276, 637, and 1,062 pounds re- 
spectively. In the first place, the greater part of the force would 
be exerted during the first part of the working stroke, while in 
the cases of the higher compression the exertion would follow 
the working stroke and not all be spent and there would be a loss 
of energy in the exhaust. So, from that standpoint, the former 
would be the more economical compression to use, and in the 
latest from a well known automobile manufacturer he states that 
he has dropped the compression in the cylinders back to 60 pounds, 
stating that at that the car does better all round work. 

While, in the latter case, the energy following the length of the 
working stroke would make it appear to an advantage, on the 
other hand we must consider how much stored up power it would 
take to produce that high compression. There seems to be a 
medium which time and experience has settled upon which I 
find starts at about 35 pounds in a slow farm engine and up to 
70 or more pounds in the high speed engines. All this has been 
treated as an every day occurrence, and I very much doubt its 
practicability, for the best of authorities consider the 100 pounds 
compression bordering on the danger line of premature ignition, 
and it has not been considered advisable to use such high com- 
pression. I stand ready for correction. L. C. GREENE. 

West Branch, Ia. 


SPEED INDICATOR DRIVE AND SLIPPAGE. 


Editor THE AUTOMOBILE: 

[496.]—It seems to me that hardly enough attention is paid, in 
your editorial of November 8, on the attachment of speed in- 
dicators, to the difference of slippage of the front and rear wheels 
and the ground. In the case of the ordinary rear driven touring 
car, the front wheels are rotated by the friction of the ground on 
the tread of the tire. The rotation of these wheels is hindered 
merely by the friction of the bearings which is increased by the 
weight of the car. Provided there is sufficient contact between the 
ground and the tire of the wheel, there will be no slipping except 
that which is caused by the displacement of the road surface by 
the elastic of the rvbber tire. The wheels may, however, as when 
meeting obstructions, present a very small surface to the ground, 
or even leave it entirely. In this case, although the slip will 
possibly be greater it still amounts to little, as the momentum 
received tends to keep it revolving at a constant speed. 

As the slipping in the first case tends to accelerate the speed of 
the wheel and in the second case to retard it, they act to a 
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certain extent against each other. So it seems that the toia) 
slipping of the front wheels is small, and may be fairly accurately 
determined by trial. In the case of the rear wheels, the power 
being applied to them causes different results. The slippage at the 
rear wheels is greater at all times than at the front wheels, as the 
friction between these wheels and the ground has to transmit |] 
the power delivered by the engine to the rear tires. This slippace 
might be calculated if it were fairly constant. However, it varies 
greatly, increasing with the speed, varying widely with the roid 
surface, and also with the weight and the distribution of the load 
in the car. Also, on meeting obstructions which raise the whecis 
from the ground, the tendency is for the wheels to revolve at a 
high rate of speed until they again touch the ground, when they 
slip excessively before resuming their normal traction. 

In regard to the suggestion to drive the indicator from a trans- 
mission or countershaft on a double chain drive car, it might prove 
a temptation to a demonstrator to change front sprockets, as the 
smaller they were the more hills could be taken and still the specd 
would seem to be increased on the level. It would save lots of talk 
to have a speed indicator tell these facts (7). 

On the whole, it seems that for the sake of accuracy the front 
wheel must be used and improvement directed toward the trans- 
mitting shaft. Possibly an arrangement of the two sets of beve! 
gears near the wheel could be used to advantage. 

Alameda, Cal. A. G. BROOKE RIDLEY. 


WASHINGTON STATE’S GOOD ROADS AGITATION. 


SEATTLE, WaASH., Dec. 2.—A road skirting Puget Sound, from 
Blaine at the Canadian boundary to Olympia, is suggested by 
Halbert P. Gillette, of Bellingham, which basks in the shade of 
the snow-capped Mount Baker. Mr. Gillette, an experienced road 
builder, recently said: 

“T am glad to note that Puget Sound is awakening to an appre 
ciation of the fact that it has a great asset in its summer climate. 
But in order to make this asset marketable something must be 
done to advertise it if necessary. This State could not possibly 
invest money more profitably next year than in building a good 
road the full length of Puget Sound. Such a road would com- 
mand a view of the finest inland sea in the world. I know of 
no country more charming than this Puget Sound in summer. 
Its thousand isles will some day be dotted with summer resi- 
dences and great hotels. Its mountains will be the Adirondacks 
of the Pacific.” 

Automobile stage lines appear destined to play an important 
part in transportation of this State. Because of the rapid growth 
of the State it is well-nigh impossible for the railroads to keep 
pace. Arrangements have already been made for installing a line 
between Chehalis and Centrailia in Lewis County, and this wil! 
prove a great boon to commercial travelers. It has also been 
announced that men are interested in the proposition to establish 
a good road so that automobiles may reach Lake Cushman in the 
Olympic Mountains, the prime purpose to use it for an auto 
stage line during the tourist season. It is quite possible that a 
car will next summer be used in conveying tourists from Ashford 
to Longmire Springs, which is near the snows of Mount Tacoma- 
Rainier. 


MR. FRANKLIN ARGUES FOR LIGHT CARS. 


H. H. Franklin, the Syracuse, N. Y., manufacturer, is quoted 
as follows: “The automobile business is yet young, and while it 
will have its ups and downs, its future on the whole is bright 
The American automobile as a type is heavy; the user has dis 
covered that great weight is not only useless and expensive, but 
is also dangerous to handle on the roads of this country, and he 
is now demanding lightweight cars. Generally speaking, manu- 
facturers are not prepared to meet this demand. They are 
equipped to make the heavy type of car; a change means 4 
revolution for them—a revolution in their methods and in their 
construction; a compjete turning over of every theory they have 
advanced in favor of automobiles like the Franklin, which will 
be light, flexible, finely designed, and economical in fuel and tire 
expense. These cars must also be built with a view to long 
service, and for those who develop their cars along this line 
success is certain.” 
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WINTERTIME AFFAIRS OF THE AUTO CLUBS 


First Meeting of the New A. C. A. Board. 


New York Crty, Dec. 3.—Trailing clouds of evil-smelling 
smoke, careless driving around corners, unnecessary clamor with 
the signal horn, and the use of blinding, dazzling searchlights in 
city streets by automobilists were put on the list of things 
to be suppressed by the new board of directors of the Automobile 
Club of America at its first meeting the other day at the club- 
rooms on Fifth avenue. President Colgate Hoyt occupied the 
chair, the others present being Winthrop E. Scarritt, Dave Hen- 
nen Morris, Gen. George Moore Smith, A. R. Shattuck, John E. 
Borne, Dr. S. S. Wheeler, and Melville D. Chapman. Mr. Scarritt 
was asked to outline a report, dealing with these evils and their 
suppression, to be presented at the December meeting. 

It was decided to appoint an executive committee to have the 
managemnet of the new clubhouse, the committee to assume the 
duties of the present House Committee in addition to many 
others. The new house will be 
moved into January 1, when the 
club offices will be established 
there; the garage, though prac- 
tically finished, will not be com- 
plete in all its details until 
somewhat later, and will not 
be thrown open for use until 
about the end of January. 

It was decided to instruct 
the club’s delegates in Paris to 
vote with the foreign clubs in 
regard to raising the boycott 
which automobile clubs have 
declared against Switzerland 
as the result of the extremely 
drastic laws in force in Swit- [079 
erland with regard to the use 4 
of automobiles. The subject j 
will come up for discussion at 
the international conference in 
Paris on December 15. The 
Swiss Club has circularized the boycotting clubs asking that 
the boycott be raised because of the harm done to autcmobiling in 
that country. 


Managing Committee for the Ocean Motor Boat Race Named. 
New York, Dec. 3.—At a meeting of the board of governors of 
the Motor Boat Club of America held last week, a committee con- 
sisting of E. A. Stevens, Jr., M. M. Whittaker and John D. 
Roach was appointed to take charge of the motor boat race from 
New York to Bermuda next June. This committee will arrange 
the conditions of the contest and act as a determining board on 
the fitness of the boats for the service proposed. Thomas Field- 
ing Day, the official representative of the Royal Bermuda Yacht 
Club, which acts in conjunction with the Motor Boat Club as 
sponsors for the race, will attend all meetings of the committee. 


New York Motor Club Entertains Show Visitors. 


New Yorx, Dec. 2—At its new clubrooms in Reisenweber’s, 
Seventh avenue and Fifty-eighth street, the New York Motor 
Club, Sunday night, entertained out-of-town tradesmen in town 
for the Grand Central Palace show. After President W. J. 
P. Moore had welcomed the visitors, A. R. Pardington, second 
vice-president and general manager of the Long Island Motor 
Parkway, explained how this first automobile road in America 
will be constructed. Alfred Reeves, general manager of the 
American Motor Car Manufacturers’ Association, was another 
speaker. A vaudeville program and supper followed. 





PRESIDENT B. H. ONKEN, OF THE PEORIA (ILL.) AUTOMOBILE 
CLUB, IN HIS GLIDE CAR. 


Active Good Roads Campaign Commenced by Clevelanders. 


CLEVELAND, Dec. 3.—A deep impression was made upon Cleve- 
land automobile enthusiasts by the address of Harold Parker, 
member of the Massachusetts State Highway Commission, before 
the Cleveland Automobile Club last week. At the invitation of 
Secretary Goddard, of the club, himself a former good roads 
worker in Massachusetts, Mr. Parker came to Cleveland to tell 
about the work which has given his State the finest highways in 
the country. Before he left Mr. Parker outlined to some extent 
a plan of action which the local automobilists will attempt to 
carry out, and a petition will be circulated in this section asking 
the Governor for the appointment of a State highway commission. 

At a meeting of the board of trustees of the Cleveland Automo- 
bile Club held Saturday, the sum of $500 was appropriated for 
the purpose of defraying the expenses of making preliminary sur- 
veys, preparing plans and specifications toward equipping a sample 
stretch of ideal automobile road 
somewhere within the limits of 
Cuyahoga county. This amount 
will be for immediate use and a 
committee will be appointed 
for the purpose of securing 
subscriptions among automo- 
bilists and good roads enthu- 
Siasts in general to carry out 
the plan. A committee has 
been appointed to select one 
of the numerous stretches of 
highway leading from the city 
for the contemplated improve - 
ment, and when the work is 
completed it is intended that it 
will serve as a model of what 
") can be done under the well- 
directed energies of the auto- 
mobilists of the Buckeye State. 
Work on the construction of the 
road will start in the spring. 

The club committee will also act in conjunction with the Ohio 
Good Roads Association and will endeavor to co-operate, as well, 
with the State Grange and such other organizations of farmers 
as are interested in good roads. 


Some Features of Jamestown Exposition Sports Program. 

Norro.k, Va., Dec. 1.—It is doubtful if a program of sports, in 
its diversity and greatness, has ever equaled that which has been 
arranged for the Jamestown Exposition, to be held on the shores 
of Hampton Roads, from April to November, 1907.. One of the 
aquatic events that will be of unusual interest is the motor boat 
carnival. This will consist of races and speed contests by some of 
the swiftest motor boats ever constructed and will be brought to a 
close by a grand illuminated carnival at night. This illuminated 
carnival will be like a Mardi-Gras on the water, and will be one 
of the spectacular features of the Exposition. Superstructures 
will be built over the motor boats to represent various mythical 
and historical persons and events. Pocahontas, Captain John 
Smith, scenes from Fairyland, and the like, will be portrayed in 
brilliant and gorgeous lights. The course selected by the motor 
boat carnival committee for these contests is a triangular fourteen- 
mile run, in full view of the Exposition grounds. Anson B. Cole, 
of New York, is president of the carnival committee, and Hugh S. 
Gambel is secretary. The other members are prominent motor 
boat manufacturers and they are already planning to have the 
finest exhibit of this kind of craft that has ever been shown. 

The aeronautical work at the Exposition will be international in 
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character. It has the full indorsement of the War Department 
and of eminent scientists all over the world. Dr. Alexander Gra- 
ham Bell is president of the general committee and Albert F. 
Zalm is secretary of the Congress. Among the other members of 
the committee is Lieut. Frank Lahm, who won the international 
balloon race for the Bennett Cup. Augustus Post, of New York, 
is ehairman of the executive committee and a warm supporter of 
the aeronautic events of the Exposition. 


Louisiana Autoists Incorporate and Outline Plans. 


New Or.eans, La., Dec. 1.—The Motor League of Louisiana is 
now permanently organized under the State laws, it having been 
incorporated with the following board of officers: President, Sam- 
uel W. Wels; vice-presidents, P. M. Milner and Jules Godchaux; 
secretary, Albert J. Mayer; treasurer, J. M. Sherrouse; board of 
governors, the above-mentioned officers and Samuel Stone, Jr., 
J. M. Burguieres, C. C. Hartwell, Dr. J. M. Magruder, T. R. Fal- 
vey, Otto T. Maier and L. K. Nicholson. President Wels has 
clearly set forth the objects of the league in a recent address to the 
automobilists of Louisiana: “It is to the interest of every indi- 
vidual owing an automobile to join this association, as it is in no 
sense of the word a social organization, and its objects and pur- 
poses are worthy of support and encouragement. It hopes to be the 
means of causing the improvement of the main roads throughout 
the State, and can and will do much towards the improvement of 
our city thoroughfares. Dangerous crossings and impassable con- 
ditions in certain streets continuously used will be reported to the 
association, and they will immediately lay the matter before the 
proper authorities. There are numerous driveways in the city 
which, with a little attention, can be made very attractive for 
vehicles of every kind. Intelligent work on our river roads can 
make them good highways for longer trips. One of the particular 
objects of the association will be to bring it into favor with the 
public at large, and this can only be accomplished by having the 
most stringent regulations within the organization itself.” 

The league has issued personal cards of membership and it will 
furnish the police department with its list of members and notify 
them of the names of any members expelled from its ranks. In 
these particulars the league hopes to accomplish a great deal of 
good. Later on, when it has been firmly established in the public 
confidence, an ordinance will be prepared for licensing chauffeurs 
and the drivers of cars, securing the proper registry of machines 
and eliminating objectionable and useless speed limitations, but 
providing a serious and large fine for the reckless use of an auto. 

Arrangements are now being made for permanent clubroonis, 
and it is proposed to hold a race meet in the spring and an elab- 
orate program is now in way of preparation for that event. 


Chicago Motor Club Planning Energetic Campaign. 


Cuicaco, Dec. 3.—Activity seems to be the keynote of the re- 
cently organized Chicago Motor Club. A number of projects for 
the improvement of local and general conditions are on the tapis, 
and last week the club appropriated $100 for the signboard com- 
mittee to commence work with. Another appropriation made at 
the same meeting was $500 for the legislative committee, which is 
planning an active campaign for more reasonable legislation at the 
coming session of the State legislature. At the present moment 
the club is engaged in sending out monthly to every automobile 
owner in Chicago a publication on pertinent automobile topics and 
setting forth the advantages of affiliation with the club. 


Quaker City Motor Club Looking for New Quarters. 
PuiLapetpuia, Pa., Dec. 3.—Negotiations are in progress for 
the leasing of the old Elks’ building, on Arch street, for a club 
house for the Quaker City Motor Club. Action will be taken 
at the next meeting of the club during the present week. At the 
present time the club occupies quarters in parlor H of the New 
Bingham Hotel. 
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LONG ISLAND MOTOR PARK WAY INCORPORA? 2p, 


AtBany, Dec. 3.—The Long Island Motor Parkway, Inc., was 
incorporated here to-day with a capital of $2,000,000. The >m. 
pany will purchase real estate and will establish an autor )jle 
course. The principal office will be at Mineola, Nassau co. nty, 
The directors are: August Belmont, William K. Vanderbil: Jr, 
John Jacob Astor, Clarence H. Mackay, H. Payne Whitney, <ol- 
gate Hoyt, Levi C. Weir, Frederick C. Bourne, Dave He sep 
Morris, August Heckscher, W. G. McAdoo, C. T. Barney, |. B. 
Hollins, Mortimer Schiff, Anton G. Hodenpyle, A. R. Pardin. on, 
Jefferson De Mont Thompson, Howard K. Burras, Dean A! >rd. 
E. Rand Hollander, H. B. Anderson, New York City; E R 
Thomas, Buffalo; S. T. Davis, Jr., Bridgeport, Conn.; John '’ar- 
son, Chicago; Ralph Peters, Long Island City; J. Rudolph ° ‘ol- 
lenhauer, Brooklyn. 


THE AUTOMOBILE CALENDAR. 
AMERICAN. 


Shows. 


WOO: BB. ceccees —Seventh Annual Automobile Show of the Automo- 
bile Club of America, Grand Central Palace, 
New York City, under the patronage of the Amer- 
ican Motor Car Manufacturers’ Association. 

Jan. 12-19...... —Annual Automobile Show of the Association of 
Licensed Automobile Manufacturers, Madison 
Square Garden, New York City. 

Jan. 21-28...... —Los Angeles, Cal., Morley’s Rink, First Automo- 
bile Show of the Automobile Dealers’ Association 
of Southern California. 

Feb. 2-9........ —Chicago Automobile Show, Coliseum and First 
Regiment Armory. S. A. Miles, manager, 7 E. 

, 42d Street, New York City. 

Feb. 11-16...... —Detroit, Mich., Sixth Annual Automobile Show, 
Light Guard Armory, Tri-State Automobile and 
Sporting Goods Association. E. E. McMasters, 





manager. 
Feb. 18-23...... —Fifth Annual Autemobile Show, Buffalo, Conven- 
tion Hall. D. H. Lewis, manager, Teck Building, 
Buffalo. 
March 9-16..... —Boston Automobile Show, Mechanics Hall and 


Horticultural Hall, Boston, Automobile Dealers’ 
Association. Chester I. Campbell, manager, 5 
Park Square, Boston. 

April 6-13...... —Montreal, Canada, Second International Automo- 
bile and Sportsman’s Exhibition. R. M. Jaffray, 
manager, 309 W. Notre Dame Street. 


April 8-13...... —Pittsburg, Pa., First Annual Show of the Pitts- 
burg Automobile Dealers’ Association, Duquesne 
Garden. 
Race Meets and Hill Climbs. 

Jan. 22-26...... —Ormond-Daytona (Florida) International Race 


Meet, Florida Bast Coast Automobile Association 


Motor Boat Races. 
Jan. 29-Feb. 1..—Palm Beach, Fla., Annual Races of the Palm 
Beach Power Boat Association. 
PG Bi deicscuss —670-Mile Ocean Motor Boat Race, New York to 
Bermuda. Motor Boat Club of America and Royal 
Bermuda Yacht Club. 


Sept. 2-6....... —Jamestown (Va.) Exposition, Motor Boat Races 
FOREIGN. 
Shows. 

Dec. 7-38......- —Paris, Ninth Annual Salon d’Automobiles, Grand 
Palais. 

Sey Bs os ac v0 08 —Calcutta, India, Exhibition of Automobiles, et< 
Automobile Association of Bengal. 

pS | ee —Dublin Motor Show, Irish Automobile Club. 

Jan. 18-26...... Birmingham (Eng.) Automobile Show, Bingley Ha 

Jan. 25-Feb. 2..—Liverpool Motor Show, Tournament Hall. 

PRED. vice ck —London, Crystal Palace Motor Show. 

March 7-16..... —London, Olympia Commercial Vehicle and Mot< 
Boat Show. 

April 6-13...... —London, Agricultural Hall Motor Show. 

Reliability Runs, Race Meets, Hill Climbs, Etc. 

pF. oe —Targa Florio Tour (Sicily), Auto Club of Milan. 

May 29 June 1..—Irish Automobile Club Reliability Trials. 

June 24-29...... —Scottish Reliability Trial, Scottish Automobi! 
Club. 
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Private Garages of Artistic Beauty in Illinois. 

Sycamore, Itt., Nov. 25.—Automobile owners in the Middle 
West are vieing with each other in the architectural beauty of 
their automobile houses, and within the past year some private 
garages have been erected at great cost. They are to be seen 
in Aurora, Joliet, and other of the more prosperous cities of 
the counties near Chicago. Frederick Townsend, a banker of 
this city, has completed a shelter for his Winton. The structure 
is built of “nigger-heads” picked from the meadows and fields of 
Illinois lands, and is large enough for the car to turn around 
inside the main structure. Outside across the approach is an 
ornamental gateway. Building and archway are covered with 
red tile. Inside the house is a complete workshop and a capacious 
gasoline tank conveniently located. The cost was about $2,000. 


Another Large Garage for Springfield, Mass. 


The E. R. Clark Automobile Company, of Springfield, Mass., 
has secured a lease of the lower floor and basement of the new 
Nansen building, on Hillman street, that city, erected for the 
Eastern States Refrigerating Company, and will fit up one of 
the largest garages and salesrooms in Western Massachusetts. 
The floors are 120x60 feet in dimensions, and an elevator will 
be installed to connect them. The ground floor of the building 
will be used as a garage and salesroom, and the offices of the 
company will be placed there. In the basement will be a large 
repair shop fitted with all the necessary machinery for automobile 
work. Machines will also be stored on this floor. 


Lake Placid Prepares to Receive the Auto Tourist. 


\ fine new garage has been built at Lake Placid, N. Y., by 
the Lake Placid Company, to accommodate 150 cars. There are 
ne entrances, two pits, baths for chauffeurs, hot and cold water 

very floor, and all modern conveniences for both car and man. 
An innovation consists of providing bedrooms for chauffeurs. 


os 


Three New Garages to Be Built in Cleveland. 


‘hree garages will be established in Cleveland this winter by 
th. Colonial Automobile Company, of which J. M. Gee is the 
head. One will be down town, one on the east, and the third 
1 the west side of the city. 


PRIVATE GARAGE ERECTED ON THE ESTATE OF FREDERICK TOWNSEND, AT SYCAMORE, ILL. 


THE GARAGE LIST IS RAPIDLY EXPANDING 
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Manager Kiser Saved His Wintons. 


Earl Kiser, manager of the Winton agency in Beatty street, 
East End, Pittsburg, Pa., who possesses only half the natural 
number of legs, owing to the unfortunate accident on the track 
at Cleveland last year, which deprived him of one of those useful 
members, proved himself a man of nerve, notwithstanding his 
loss, when, during a fire in the garage last week, he personally 
brought out no less than eight high-priced automobiles and 
saved them from destruction. Time after time he entered the 
burning garage and steered a car out through the flames each 
trip. In this way he saved all the 1906 Wintons in the building; 
they were taken to the Standard Automobile Company’s garage 
across the street, where Mr. Kiser will establish the Winton 
headquarters until his own garage has been put into usable 
condition. 


Another Mission Architecture Garage in the West. 


Col. Albert A. Pope has arranged to build a large garage in 
Pueblo, Colo., on the corner of West Fourth and Court streets, 
at a cost of about $20,000. The building will have a frontage of 
120 feet and will extend back 120 feet from the street; the 
architecture will be of the mission style, and the garage as a 
whole will compare favorably with the large establishments in 
the East. George D. Meston, Col. Pope’s local representative, 
will direct the work. 


NOTES OF THE GARAGES. 


Manley Brothers, of Brattleboro, Vt., agents for the Ford, 
Ramblers, and Stoddard-Dayton cars, are enlarging their garage 
to accommodate the rapidly increasing business. 


Oscar Bergstrom, of Minneapolis, Minn., is having built a 
garage at 310 Ninth street south; the building will measure 50x100 
feet and will be ready for occupancy about the first of the new 
year. 


A new concern has been incorporated in Elkhart, Ind., under 
the title of the Elkhart Garage Company, to do a general garage 
business in that place. The capital stock is $10,000. The directors 
are Charles G. Conn, William J. Gronert, John S. Landon, and 
Mary E. Landon. 
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Impressions to Be The first impression secured 
Secured at the Show. from a view of the Seventh 
Annual Show of the Automobile Club of America is one of the 
magnitude of the American industry. Altogether regardless of 
any pre-eminence that Europe may have held in the past or may 
claim in the present, in the tremendous industry founded upon 
the mechanically-propelled road vehicle, the fact is too obvious 
to permit dispute that in the United States there is a greater 
market for automobiles than all the rest of the world besides. 

The past season is notable for the number of new concerns 
that have entered the field—concerns that are very far from be- 
ing of the speculative, unsubstantial sort that cropped up over 
night a few years ago. They are rather of established reputation 
in other lines, amply financed, but lately brought to a recognition 
of the momentous fact that the automobile field is one for the 
exercise of engineering talent and manufacturing resources abso- 
lutely without counterpart in the whole world of business. 

With its 80,000,000 people, the United States has over one- 
twentieth of the population of the globe, and, if the automobile 
buying populations be considered, fully one-half or one-third. 

Indeed, in a country that for the last twenty years has pro- 
duced and disposed of an average of over a million and a half 
horse-drawn vehicles. a year, it is difficult to set bounds to the 
magnitude of an industry that has for its goal nothing short of 
the practical extinction of the horse. 

That the greatness of the field is fully appreciated by those 
who are catering to it or planning to cater to it, the annual 
shows say the final word, with each expression couched in terms 
more positive than could be used in the one which preceded. 
“Automobiles for to-day, to-morrow, and the years to come,” 
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to paraphrase the advertising slogan of one enterprising m. -y- 
facturer, are the significance of the show now open. The indus- 
try is, beyond all dispute or question, founded firmly on a sound 
and permanent basis. 

And in the variety of exhibits and the crowds that throng the 
stands there are presaged future triumphs almost overshadoy. ing 
present achievements. It must be a mind unimaginative in: -e 
that can view car after car, development upon development, :nd 
a growth so tremendous that it seems to be almost in a ; ice 
with itself, without grasping at least some small part of ihe 
glowing vision that inspired the few pioneers and continue: to 
inspire their many followers with the zeal of crusaders. 

An impending era of State and interstate good roads, exte::d- 
ing from the most congested centers of population to the re 
motest solitudes, and providing inexpensive and rapid means of 
travel for the individual, in his own comfortable conveyance, is 
in the foreground of the picture. Back of this is the humani- 
tarian relegation of the horse—longest suffering slave of mzan- 
kind—to the menageries and the museums. Beyond these are 
changes for the better in the whole scheme of human relation:— 
to result from widened environments, more extended knowledze 
of people and nature, and the dissolving of metropolitan con- 
gestions—in ways that will be of interest to everyone in the future 
as they are to the social reformer to-day. 


# 


A Texas News Item That Scarcely needing any editorial 
Tells Ite Own Story. comment whatever, for it prac- 
tically tells its own story, is the following news item sent in by 
our Fort Worth, Texas, correspondent. It herewith follows: 

“Far out in West Texas, where land to the extent of 5,000 
acres may be obtained for the asking, the citizens of a small town, 
Pecos City, have raised $15,000 for the establishment of an au- 
tomobile stage line to bring the cowboys and townspeople of the 
neighboring little villages into their city for trade purposes. The 
Pecos country is as sparsely settled as any part of the State of 
Texas, ranches of tremendous acreage and small population hold- 
ing sway throughout. A 35-horsepower car has been ordered 
and is already on the way to Pecos City to make round trips to 
Panama, Grandfalls and Fort Stockton. More cars will set at 
work later on. The subscription list was circulated, and within 
twenty-four hours the entire amount of $15,000 was subscribed. 
The new service will run through a district where roads are un- 
known, cross cuts being taken over the fields.” 

The news from Texas only accentuates the widespread neces- 
sity for the automobile that is going to be availed of in increasing 
fold in the next few years. The optimistic autoist, thoroughly 
convinced of the great future of the industry, will add the item 
from the Lone Star State to his many arguments. 


* 


Necessity Apparent for a_ Of the necessity for a strong na 
Strong Organization. tional organization, with effective 
bodies in every State and a club in every city, no automobilist 
has any doubt, for there is immense good that can be accom 
plished through a well-constructed army of automobiling; bu‘ 
the bulk of the work must be done, first by the club, where possi- 
ble, and then by the State body, which yields a more powerfu! 
influence than can be exerted by a national organization striving 
at long range. Therefore the constitution of the A. A. A. will 
shortly be subjected to some radical changes which will place 
the machinery more in the control of the State bodies. 

It is the duty of every automobilist to belong to his local club, 
it is the duty of the club to belong to the State body, and it i: 
the duty of the State body to be a part of the national associa 
tion. United, we can accomplish all things that we should ac- 
complish; divided, our progress will be slow and difficult, bese‘ 
with annoyances and hampered in our enjoyment of the greates' 
pastime that has ever been given to mankind. 
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THE NEWS FROM PARIS. 


Pais, Nov. 24.—Unable to make its annual automobile race 2 
fnancial success, and no longer willing to incur the heavy loss of 
the two preceding years, the committee of the Automobile Club 
of France has finally decided, on the recommendation of the 
Sporiing Commission, to farm out its 1907 Grand Prix. Victor 
Brey:r has already intimated his willingness to provide all that 
js necessary in the shape of a specially prepared and guarded 
course, grandstands, weighing-in sheds, free of all expense to the 
club, on the condition that he be given the entrance fees and all 
receipts from grandstands, advertising, etc. Now that farming 
out :s officially decided upon, many more candidates will certainly 
send in applications. A technical knowledge of automobilism is 
not at all mecessary, and any public ball decorator or ordinary 
contractor could provide what is wanted. All matters closely 
effecting the competitors remain in the hands of the club, who 
will start, control, and conduct the race as heretofore, but will 
be rclieved of all preliminary work of preparing the course, and, 
mos: important of all, of paying the piper when all is over. There 
was some opposition to the proposal, led by the Marquis de Dion, 
but after a long and serious discussion M. Rene de Knyff suc- 
ceeded in winning over a majority to vote for farming out. The 
public does not entirely approve of the proposition, and it is 
pretty generally pointed out that if the eager contractors can 
provide as well as the club and secure a profit for themselves, 
the A. C. F. must have been guilty of extravagance or ill-manage- 
ment; if, on the other hand, the race cannot be run at a profit 
on its present high standard, the public will certainly be fleeced 
by the contractor. 

At the same meeting the club committee approved of the 
recommendation of the Sporting Commission regarding next 
year’s race, a forecast of which has already been given in these 
columns. The 1907 Grand Prix will therefore be held on a short 
circuit over a total distance of 497 miles, in one day, with a 
gasoline allowance of 52.8 gallons. There will be the same fixed 
tire and gasoline stations for all competitors, as this year, all work 
on cars must be done by driver and mechanic, and in case of 
necessity a reserve man may replace the original driver. The 
tire test will be carried out as an auxiliary of the race, on lines 
already indicated. Neither date nor place has yet been decided 
upon, though June or early July is proposed. Entries, three for 
each firm, close on February 1, 1907. 


German Emperor’s Cup Race. 


Considerable interest is shown in France in the German touring 
competition, for the Emperor’s Cup, to be held on the Taunus 
Circuit next June. It is a speed contest over a circuit not to 
exceed 500 kilometers, reserved for genuine touring machines. 
Limitations are a cylinder capacity of eight liters, minimum 
weight of 1,175 kilos (including coachwork, tires, oil, but without 
gasoline or water), a chassis clearing the ground by at least 15 
centimeters. Wheelbase not less than three meters, vertical mud 
guards, distance from back of mud guard to middle of rear axle 
two meters, height of two seats without padding 325 millimeters, 
wooden wheels, dismountable rims if desired, and gasoline tank 
in any position. 

Two persons must be carried side by side on a racing body, 
and all work on the machine must be done without outside aid. 
There will be two fixed fuel stores, with a separate stand for 
each competing firm. 

\ny firm may enter not more than three machines, at a fe 
of 3,000 marks per car, engagements being received at the Im- 
perial Automobile Club, Berlin, up to December 31, 1906. The 
Darraeq Company has already declared that it will enter a 
team, and the De Dion-Bouton firm will construct an cight- 
c) inder machine specially for the contest. 


The Herkomer Cup in 1907. 


"he Herkomer Cup Circuit has been modified on account of 
numerous objections to the mountain speed contest. The speed 
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test will thus be held on the Kerselberg road, as in 1905, and 
the following will be the complete circuit: 

First day—Dresden, Chemnitz, Zwiekau, Weiman, Eisenach. 

Second day.—Eisenach, Meininger, Mannheim. 

Third day.—Mannheim, Carlsruhe, Freudenstadt, Lindau (Lake 
of Constance). 

Fourth day.—Lindau, Immenstadt, Kempten, Furser, Stornberg, 
Parc de Forstenried (kilometer race on level), Munich. 

Fifth day.—Rest and exhibition at Munich. 

Sixth day.—Munich-Kerselberg (mountain race), Parten- 
kischer, Ober-Ammergau, Landsberg, Augsbourg. 

Seventh day—Augsbourg, Hombourg, or Wiesbaden. 


INDIANA’S NEXT YEAR’S AUTO OUTPUT. 

INDIANAPOLIS, IND., Dec. 3.—The State of Indiana, according 
to figures from manufacturers throughout the State, will manu- 
facture upward of $12,000,000 worth of automobiles during the 
year 1907. This, it is believed, will place Indiana well at the 
head of the automobile industry. 

An accurate estimate of the number of automobiles that will 
be manufactured in Indiana next season would, perhaps, be im- 
possible, for in past years estimates made at the beginning of a 
season have invariably been exceeded. But it would be safe to 
predict that fully 7,000 cars will be turned out and that about 
45 per cent. of them will be made in Indianapolis factories. 

The coming season will find the Maxwell-Briscoe Motor Com- 
pany beginning manufacturing operations at Newcastle, with one 
of the largest factories in the country; the Overland Automobile 
Company, of this city, re-entering the field after’an absence of two 
seasons, and the Leader Automobile Company moving into a new 
factory at Knightstown. Some half a dozen or more concerns 
recently incorporated will begin operations for the first time, while 
there will be one or two “funerals.” 

The coming season is also of interest for another reason, as 
it marks the session of the Indiana Legislature, which meets but 
every two years. There is to be much legislation of interest to 
automobile people brought up 


PENNSYLVANIA IN HARMONY WITH A.A. A. 


A conference took place in New York City, Monday, at the 
Lawyers’ Club, participated in by officers of the A. A. A. and 
the Pennsylvania Motor Federation, which at the present time is 
not allied with the national organization. Isaac Starr, of the 
Automobile Club of Philadelphia, and Robert P. Hooper, of the 
Automobile Club of Germantown, represented the Federation, 
of which Mr. Starr is the president. President John Farson and 
Secretary Sidney S. Gorham spoke for the A. A. A. A. R. 
Shattuck, of the Automobile Club of America and ex-chairman 
of the National Highways Comnnittee, and A. G. Batchelder, 
ex-secretary of the A. A. A., were aiso present. 

A thorough understanding between the two organizations was 
the result of the talk. The Pennsylvanians are particularly con- 
cerned in a uniform automobile law and are also deeply interested 
in highways improvement. Mr. Hooper is chairman of the 
National Highways Committee of the A. A. A., and with Mr. 
Starr has been exceedingly active in regard to the proposed 
Philadelphia-Pittsburg highway. Mr. Gorham, in addition to 
his secretarial duties, is chairman of the National Law Committee, 
and he has been in correspondence for some time with the Pennsyl- 
vanians, who believe that the only way to secure uniform legisla- 
tion is through each State association working for a measure that 
will be introduced in all State legislatures and be passed with as 
few amendments as possible. In the near future copies of the 
proposed uniform law will te ready for distribution. Mr. Shat- 
tuck, who was a prominent factor in the passage of the New 
York State $50,000,000 roads appropriation, advised the Pennsyl- 
vanians as to the policy which he thought would gain the most 
substantial progress in Pennsylvania. 











828 


TWO INTERESTING RELICS OF FAMOUS RUNS. 


Fame is evanescent enough in these fast-going modern times, 
and the marvel of yesterday is the well-nigh forgotten antiquity 
of to-day. This is particularly true of automobiles, and the 
accompanying illustration is a striking example of this fact. Both 
the cars shown were notable in their day. The one on the left, 





“OLD PACIFIC” AND THE “FATHER OF PACKARDS” 


with the placard dropping off, is Old Pacific, the identical car 
which in 1903 was driven across the continent by Tom Fetch 
and which won a gold medal in the now famous New York- 
Pittsburg run of the same year. The other is a really venerable 
machine, from am automobile point of view—in fact, it is the 
father of all Packards, the original Packard one-lunger built ten 
years ago in a corner of the electrical factory of the New York 
and Ohio Company, of Warren, O., by J. W. Packard. The 
two machines stand in an obscure corner of the Packard factory 
yard, keeping each other company and doubtless wondering, in a 
mechanical way, how much longer they will be allowed to stand 
and watch the changes in the cars that come after them. Tom 
Fetch, still with the Packard company, occasionally walks over 
to where the old machines stand and takes a long, retrospective 
look at Old Pacific. 


BALLOT BOX DELIVERY BY - AUTO TRUCKS. 


In any class of service where time-saving is of importance the 
automobile can be used to advantage, and corroboration of this is 
_constantly cropping up in the form of reports of the use of auto- 
mobiles for quick service in new fields. One of the latest of 
these tells how eleven commercial vehicles were used in Detroit 
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TRUCKS WHICH DID SERVICE FOR THE CITY OF DETROIT, DELIVERING BALLOT BOXES. 
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to pick up ballot boxes from the various polling places on ele. ‘on 
day and deliver them to the central counting bureau. The tri. ks, 
built by the Reliance Motor Car Company, of Detroit, not ily 
went through the work without a hitch of any kind, but did -he 
work in less than half the time required by horses. A p 5c 
officer was placed in charge of each truck, a driver being :r- 
rished by the Reliance people. Three trucks were held in res ve 
for use in case of trouble with any of the others, but were ot 
needed. Another feature of the event was that the police p -ol 
wagons which would have been used if the motor trucks had © ot, 
was that the patrol wagons responded to no less than twenty-« ht 
calls during the time the boxes were being collected. It is © n- 
sidered important that the patrol wagons should be free to at: nd 
to their legitimate work at such a time, as election night is ipt 
to be a time of considerable wildness in the streets. 


MR. FRANKLIN NOW MAJORITY STOCKHOLD: 8. 


H. H. Franklin, who has been active manager of the H. 1. 
Franklin Manufacturing Company, of Syracuse, N. Y., since its 
inception, has secured control of the corporation by acquiring 
most of the stock held by Alexander T. Brown and W. C. Lipe, 
who, aside from Mr. Franklin, were the heaviest stockholders. 
Mr. Brown and Mr. Lipe are increasing the size of the plant of 
the Brown-Lipe Gear Company; hence their action. Other pur- 
chasers. of the stock were Giles H. Stilwell, John Wilkinson, and 
F. A. Barton, all of whom are actively engaged in the affairs of 
the company. H. Winfield Chapin, of the Brown-Lipe company, 
also sold stock in the Franklin company in order to increase his 
Brown-Lipe holdings. 

Mr. Brown and Mr. Lipe have retained sufficient stock in the 
Franklin company to enable them to qualify for the offices of pres- 
ident and vice-president respectively, which offices they hold in 
addition to being directors. John Wilkinson is still the engineer, 
Mr. Stilwell attorney for the company, and Mr. Barton assistant 
manager. 

“The policy of the company remains unchanged,” was Mr 
Franklin’s comment on the transaction. “The transfer simply 
means that those engaged in the active management of the com- 
pany have taken over some of the stock of Mr. Brown, Mr. Lipe 
and Mr. Chapin. Mr. Brown will continue to be president and 
Mr. Lipe vice-president, and both are directors.” 

Previous to going into the automobile business, five years ago, 
Mr. Franklin manufactured castings, and this business he still 
carries on in addition to the automobile manufacturing. He is 
also treasurer of the Association of Licensed Automobile Manu- 
facturers. 























December 6, 1906. 





THE AUTOMOBILE. 








THE 40-HORSEPOWER CRAIG-TOLEDO CAR 


[ETHER looked at from a mechanical point or from the 
W standpoint of the man who merely likes to ride, there are 
featur ; Of much interest in the new Craig-Toledo high-powered 
runab. 1t built by the Craig-Toledo Motor Company, of Toledo, 
0. T ¢ car has a double seat for the driver and passenger with 
a small rear seat for the 
chauffeur—the popular ar- 
rangement for cars of this 
type—and though weigh- 
ing but 2,550 pounds, has 
a motor rated at 40 horse- 
power, driving through 
propeller shaft and bevel 
gears to the live rear axle. 
It will be noticed, how- 
ever, on looking at the il- 
lustrations, that the sus- 
pension of the motor and 
transmission is out of the 
ordinary. The whole power 
and transmission plant is 
mounted on a single long 
sub-frame extending from 
the front of the frame to 
the rear axle. This sub- 
frame forms a three-point 
suspension, being pivoted 
at its front end to the 
main frames of the car at each side, and at the rear end it joins 
the rear axle casing. The sub-frame carries at its forward end 
the motor and further back the multiple disk clutch and the three- 
speed sliding gears, these being mounted on ball-bearing shafts 
and controlled by a single progressive lever. The motor shaft, 
primary transmission shaft, and propeller shaft are all mounted 
in alignment, and their relative positions are rigidly maintained 
by the sub-frame; no universal joints are used. The sub-frame 
also transmits the driving stresses and the power and trans- 
mission mechanisms are unaffected by any springing or twisting 
of the main frames. 
High-grade materials are used throughout the car. Chrome 
nickel steel is employed for the framing, the transmission gears 


FRONT OF CRAIGeTOLEDO MOTOR. 








.HIVIEW OF CRAIG-TOLEDO CHASSIS SHOWING ARRANGEMENT OF SUB-FRAME CARRYING MOTOR AND TRANSMISSION. 


and other important parts. The motor, with four vertical cylin- 
ders of 43-4 inches bore and 5 inches stroke, has its cylinders 
cast in pairs with integral heads and water jackets, and the 
valves are all on the same side—the right—and are operated 
by a single camshaft with integral cams. Ignition is by jump 
spark, with two sources of current supply, an Eisemann high- 
tension magneto of the oscillating type and a storage battery for 
emergency use, change being made by means of switch on dash. 

Lubrication is by splash, the oil level in the bottom of the 
crankcase being maintained by a gear pump with an overflow 
pipe. Oil is forced first to the crankshaft bearings and thence 
to the oil basins, each of which has a separate overflow to the 
return reservoir, so that the proper level is maintained automati- 
cally. The lubricating system is entirely automatic and none of 
the feeds is outside of the engine. The only attention required, 





SIDE VIEW OF CRAIG-TOLEDO 40-H.P.{CHASSIS. 


apart from putting in the requisite quantity of oil, is the monthly 
cleaning of the wire gauze strainers. 

The body is of aluminum; under the front seat is the large 
gasoline tank and also a spacious storage compartment. Under 
the chauffeur’s seat are two locked drawers for tools and so on. 
The body is mounted on the main frame, independent of the 
power plant. All brakes act on drums on the rear hubs. Screw 
and nut steering gear is fitted. Wheels are 36 inches in diameter, 
front and rear; the rear wheels are fitted with 4-inch tires and 
the front wheels with 31-2-inch tires. The wheelbase is 112 
inches. The price is $4,000. 
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A CARBURETER FROM THE PINE TREE STATE. 


The designer of the Leinau carbureter, made by the Duplex 
Roller Bushing Company, of Belfast, Me., after exhaustive tests 
that took in all the general theories on the varying flow of gaso- 
line with open jet carbureters, came to the conclusion that the 
general assumption was right, but from entirely different reasons 
than supposed. His tests proved to his satisfaction that the suc- 
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SECTIONAL DIAGRAM OF THE NEW LEINAU CARBURETER. 


tion created by the flow of air at the spraying nozzle is in direct 
proportion to the velocity of air flowing past the nozzle. Reason- 
ing from this the conclusion was arrived at that in the ordinary 
open-jet carbureter the first suction stroke of the engine draws a 
certain’ proportion of fuel with it, but at the end of the stroke 
the inlet valve closes, in a measure, with a snap that stops the 
air flow almost instantly. Owing to its inertia, however, the 
heavier fuel flows a little longer, after the air has stopped, 
depositing itself on the walls and other interior parts, to be 
picked up by the next incoming charge. 

For constant speeds this condition would, of course, give a 
constant mixture, and could be taken care of with little or no 
trouble. But at the extreme ranges of speeds which present-day 
internal combustion motors are called upon to take care of, some 
means must be provided for diluting, as this theory carries with 
it the: obvious condition that at extremes of speed the jet of 
gasoline flows continuously while the air flows intermittently. 
From these deductions came the carbureter design here shown. 

The gasoline flows in at a swivel coupling, F, which may be 
turned in any direction for the tank: connection. The feed is 
then to a removable plug channel with a cleaning screen and 
through the needle valve, E, to the float annular chamber, C, with 
its ring float, H, hinged at W. The needle valve is of large area 
and is ground in, giving a valve that can be ground at any time 
by simply twirling the stem in the fingers. The gasoline leaves 
by the passage Z Z, which starts from a point higher than the 
bottom of the float chamber to prevent any sediment from having 
a free passage. The float chamber has no drawing off plug, as it 
takes no more time to loosen the side clamps, and by this method 
of clamping the float chamber may be quickly and thoroughly 
cleaned. 

As the gasoline passes through the channel Z Z it is carried 
down and under the heater jacket B, thereby slightly warming it, 
thence up the spraying tube I and out of an orifice formed when 
the valve J is off its seat. Air enters at U, flows up through 
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screen coned S, impinging on the check-valve disc V, thereby 
lifting it and allowing fuel to flow out of the spraying orifice. 
The flow then continues through the bell R and through the outlet 
in dome A. As the speed increases, or as the throttle is opened, 
the concentrating bell R is raised from its seat to accommodate 
the greater flow of gas. But when only a small amount o! gas 
is flowing the concentrating bell R remains on its seat, thus 
concentrating all the gas around the valve disc V and caus ig it 
to lift. This gives the Lineau carbureter quick throttling. Tirot- 
tling is accomplished by a rotary disc valve Q which is actuated 
by lever N. The entire carbureter is built in the company’s own 
plant, “from foundry to shipping-room,” and is constructed of 
high-class material on up-to-date automatic machines. 


SUPPLYING MOTOR WITH EXACT OIL QUANTITY, 


An expert oil refiner and automobile driver, connected with 
Aurora automobile oil, expresses the following opinion on proper 
lubrication for gasoline engines: “The writer has made exhiaus- 
tive tests covering a period of six years of oil suitable for the 
proper lubrication of gasoline automobiles and launches, and has 
demonstrated that a medium fire test oil is the only thoroughly 
satisfactory lubricant. It was found that in the use of a medium 
fire test oil the excess feed which was forced to the upper part 
of the cylinders was entirely consumed by the flame and passed 
through the exhaust valves in the form of gas, leaving the plugs, 
intake, and exhaust valves clean and free from any deposit what- 
soever. On the other hand, with the high fire test oil it was 
found that the excess feed forced to the upper part of the cylin- 
ders offered a resistance to the flame and baked or carbonized 
on the valves and fouled the plugs, resulting in loss of compres- 
sion and necessitating cleaning or renewing the plugs.” 


COLUMBIA ELECTRIC TRANSMISSION CAR. 


Many expert autoists in and around New York City have beer 
anxious to know just what the Columbia touring car with 
electric transmission can specially do on hills, for which work it 
was particularly designed. The opportunity came to a number of 
them on the day of the Yale-Harvard football game, when they 
were taken from New York City to New Haven and back in 
record time. An example is given of its speed and control, com- 
bined with quiet running, in the statement that the trip from 
New Haven to Bridgeport was made in thirty-five minutes. The 
trip was part of the demonstration work that has been given the 
car around New York City by Bert Holcomb, who for years held 








BERT HOLCOMB IN COLUMBIA ELECTRIC TRANSMISSION CAR. 


the Chicago-New York record. This car is without clutches ©r 
gears, ard all speed changes are made with a small control hanc':, 
four of its forward and all three reverse speeds being control! 4 
through electrical mechanism which takes the place of the usuai 
flywheel and gearbox. The high speed, the fifth forward, is dir: -t 
from the regular four-cylinder gasoline motor. 
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ROLL CALL OF THE GRAND CENTRAL PALACE SHOW 


Abencroth & Root Mfg. Company.—E. R. Burroughs, Dr. F, E. 
Russell, J. Melivrid. 

acme Motor Car Company.—Arthur A. Devlin, John W. Mears, 
Oliver Bicknel, A. E. Arnold. 

Aeroc + Company.—Edgar Storms, Jr., Percy Owen, Mr. Lancier, 
Mr. Mu vay and Mr. Stickles. 

Ajax- 3 leb Rubber Company.—Horace De Lisser, president; C. 
c, Tus r. 

Allen & Kilduchevsky.—Arthur Allen and Paul Kilduchevsky. 

Aller Auto Speciality Company.—Wm. A. Allen, W. F. Warriner. 

Ame: :an and British Manufacturing Company, Bridgeport, Conn. 
—f. B. Uausier, C. S. Gulick, R. H. Newman, W. L. Stone, L. Rob- 
son an’ W. C. Canlets 

Ame: ‘can Ball Bearing Company.—F. Philip Dorn. 

Ame’ can Electric Novelty Company, New York.—C. Hubert, P. 
F. Bl W. G. Mills and A. Hollender. 

Ame’ ‘can Locomotive Automobile Company.—Albert T. Otto, F. 
w. W. M. Turner and D. L. Whitford. 

Ame:'can Metallic Wheel and Auto Company.—D. C. Baker, John 
Bigle: 

Ame: ‘can Motor Car Company.—V. A. Longaker, president; Fred 
L Tor manager; BE. A. Sontag and W. A. Frederick, Boston 
agents 

American Motor Company.—C. H. Metz, W. T. Marsh, G. P. 
Jenkir 

American Motor Truck Company.—E. M. Bunt, C. R. Bishop, 
Henry ©. Eddy, H. J. Babcock, Robert Hall, L. A. Saunders. J. E. 
Warr: Louis Anderson, Charles F. Smith. 

Arc-Spark Mfg. Company.—Maitland Davies, R. BE. M. Howard, 
Geo. Loring, Chas. Pearson. 

Argus Import Company.—Jesse J. Beitler, Morris Ulrich, C, M. 
Hatct H. W. Smith. 

Atwater Kent Manufacturing Company, Philadelphia.—A. A. 
Kent, E. D. Dunning and G, B. Lucas. 

Atwood Manufacturing Company.—Geo. S. Atwater, J. H. At- 
wood, W. J. Atwood, James Hume, L. F, Stilwell. 

Aurora Automatic Machine Company.—Wm. Ottawa. 

Austin Automobile Company.—Walter Austin, E. G. Allan, Paul 
Holmes, Henry Kershaw, E. L. Litchfield. 

Auto Cabinet Company.—Eugent A. Byrcher. 

Auto Coil Company.—Arnold Lesser, John Mehan, Fred. Patter- 
son, Frank Murphy. 

B. L. M. Motor Car Company.—Sidney Breeze, Chas. Lawrence, 
Arthur Moulton, William Anglatta. 





THE NEW YORK MOTOR CLUB ENTERTAINED THE OUT-OF-TOWN VISITORS SUNDAY NIGHT WITH AESMOKER AT REISENWEBER’S| 
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Badger Brass Manufacturing Company.—L. J. Keck, vice-presi- 
dent; W. L. Yule, secretary; C. M. Hall, W. H. Yule. 


Baldwin Chain and Manufacturing Company.—W. H. Gates, 
treasurer; Thomas H. McQuown. 

Bartholomew Company.—R. A. Whitney, G. G. Luthy, J. B. Bar- 
tholomew, A. Y. Bartholomew and John Kuple. 

Berkshire Automobile Company.—E. C. Hill, New York man- 
ager; George H. Berg, New England manager; R. M. Darling and 
H. F. Bishop, Brooklyn managers; Floyd Knight, Pittsfield; T, Mil- 
liken, Pittsfield; F. Lape, Pittsfield; F. E. Keene, Pittsfield. 

R. Bertelli & Co. (Zust).—Henry Dolbau, Marquis Soumis. 

Bousquet & Co. (Bianchi).—Mons. Bousquet. 

Ss. F. Bowser & Co.—E. M. Savercool, H. E. Anderson, Carl W. 
Gridley, H. W. M. Storer, C. F. Hatmaker, W. T. Hatmaker. 

Brandenburgh & Co.—G. C. Brandenburgh, J. Brandenburgh, F. 
E. Moskovicks, P. E. Hawley. 


Brown-Lipe Gear Company.—H. W. Chapin, manager; Thomas 
J. Wetsel, Eastern representative; L. D. Bolton, Detroit; K, Frank- 
lin Peterson, Chicago; John T. Hardy, factory salesman. 

Buckeye Manufacturing Company.—B. F. Lambert, president; 
J. W. Lambert, secretary and treasurer; G. B. Louderback, sales 
manager; A. R, Lambert. 


Byrne-Kingston Company, Kokomo, Ind.—George Kingston, C, T. 
Byrne, Ray. Deal, John Grace and Marion Black. 

Charron, Girardot & Voigt, New York.—Em. Voigt, Gaston 
Rheims, Walter McEvoy, E. Hayes and G. Bondis. 

Commercial Truck Company of America.—Chas. Derg, R. C. 
Gregg, Russell Thayer, Jr. 

Connecticut Telephone and Electric Company, Meriden, Conn.—- 
E. C. Wilson, B. C. Rogers, C. J. Connolly, C. W. Cuno, B, F. 
Spitzer, M. A. Lawton, T. F. Russell, F, B. Russell, Mr. Bancroft, 
D. L. Herman and C, A, Madison 


Conover Motor Car Company.—E. K. Conover, president; A. B. 
Watson, vice-president; E. M. Squires, salesman; W. Mont- 
gomery, salesman; F. H. Fonderville, salesman; R. F. Watson, 
salesman. 

Consolidated Manufacturing Company, Toledo, 0.—Edward Buf- 
fum, W. J. McGuire, F. C. Cornish and John McDowell. 

Continental Caoutchouc om ae oe Se M. Gilbert, general man- 
ager; P. O. Eckhardt, New York; F. H. Loomis, New York; W. A. 
Rutz, New York; E. S. Brower, New York; R. Simonetta, New 
York; B. J. Collins, New York; M. Smith, New York; F. Cutsler, 
New York; C. G., Waldman, New York; R. M. Hemandes, New 
York; C. A. Gilbert, New York; J. H. Sheldon, New York; EB. T. 
Horsey, Cleveland; F. M. Parker, Buffalo; S. Brooks, Detroit; J. L. 
Gibney, Philadelphia; Irving Angier, Boston; H. W. Bogen, San 
Francisco. 
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Craig-Toledo Motor Company.—W,. K. Terr , A. W. Coul 
E. Warne a Blair, Roy Carter. f saiicgieeiets 
m. Cramp Sons’ Ship and Engine Buliding Company, Phila- 
ar ll ara Thompson, Cortlandt B. Cramp oa hon E. 
e 


Crawford Auto Company.—R. S. Crawford, W. W. Taxis and 
Joseph Troxel. 


Cryder & Co., New York.—A. L. Bennett, H, Cryder and E. Cos- 
tiglione. 


vu, H. Curtis Manufacturing Company.—L. A. Baker, Ward H. 
sher. 

Daimler Manufacturing Company, Long Island City.—C, M. 
Bogey, J. Mattice, Henry C. Stratton, B. F. Benson and R. P. 
Matches. 

Dayton Electric Company.—V. G. Apple, R. L. Huber, H. F. Ap- 
ple, A. A. Allen, E, J. Allen, L. F. Rogs, R. V. Sutliffe, 

Dayton Motor Car Company.—R. Newton, president, A. H. Whit- 
ing, vice-president, C. E. McShane, Atlantic Motor Car Company, 
New York; A. W. Stoddard, vice- president, R. Edwards, engineer, 
8. Croninger, sales manager, Dayton Motor Car Company. 

Deere-Clark Motor Car enon gee A Clark, H. T. Wheelock. 

Delahaye and Pilain Agency.—Wm. H. MMactinoy: Mons. Couché, 
J. C. Taylor, M. E. A. Tucker, Robert DeBarres, Frank DeBarres. 

De Luxe Motor Car Company. —F. M. Keeton, John T. Fisher, 
is. ing, Mr. Baldwin, H. J. Herzog, Fred Davis and George 
oules 

Detroit fate Vehicle Company.—E. T. Ross, J. N. Willys, F. W. 
Weston, L. Kennedy. 

Detroit io Company.—W. P. Willson. 

Detroit Motor Car Supply Company, Detroit.—Charles Link and 
Lucius E. Straw. 

——- Chain Manufacturing Company.—W. P. Culver, C. W. 
ate 

R. E. Dietz Company.—Theodore Goetz, G. A. Allen. 

Diezemann Shock Absorber Company, Hoboken, N. J.—G. Dieze- 
mann, G. W. Barbery, F. J. Dansingburg and H. Fisher. 

Direct Drive Axle Company, Columbus, O.—R. V. Barto, I. H. 
Pleukharp, C. J. Phillips, F. E. Wells and Edward Eckert. 

Dolson Automobile Company.—W. E. Dolson, D. E. Dolson, W. 
Hands, L. M. Disney. 

Dorris Motor Car Company.—H. B. Krenning, president; G. P. 
Dorris, designer; J. T. Rumble, sales manager. 

Dragon Auto Company, Detroit. —Henry Rawl, John K,. Mills, 
F. S. Corlew, Frank Carey, H. Bishop and W. S. Daniels. 
2 Spark Piug Company.—F. Lowenstein, L. Lowenstein, A. 

evy 

Duryea Power Company.—Charles E. Duryea, Marcus Rowe, 
—- C. Daily, L. G. Luther, Thomas Gardise and Mr. Mid- 
eby. 

E. H. V. Company.—G. T. Schull, general manager; D. F. Graham, 
general superintendent; F. C. Carter, sales manager; George A. 
Hodge, engineer; J. E. Savell, Boston agent; C. Wain Ward, New- 
ark agent; M. Van Cott, Mount Vernon, N. Y., agent. 

Easter Carbon Company.—E. J. Williamson, Oliver L. Turgeon, 
A. D. Spear. 

Edmunds & Jones Manufacturing Company, Detroit.—George E. 
Edmunds, W. J. Connell, W. T. Jones and James McCone. 

Ehret Tire and Tool Receptacie.—W. J. Boyd, William Morgan. 

Elbridge Electric Manufacturing Company (Géo. H. Terry & 
Co.).—J. Gordon, E. W. Graef. 

Electric Rubber Manufacturing Company.—H. A. Middleton, su- 
perpneniens: Harry Simons, sales manager; J. Stewart Smith, New 
ork branch; William J, Axt, New York branch. 

Evansville Automobile Company.—W. M. Copeland, Louis T. 
Rhodes, Thos. B. Ritchie; J. C. Zutt, president. 

Exide Battery Company.—Albert Taylor, New York manager; 
T. B. Headley, F. F. Sampson, F. B. Neely. 

Ford Motor Company.—Henry Ford, John C. Dodge, James Cou- 
zens, EB. L. Pelletier, Gaston Plaintiff, F. C. Vanderhoef, Louis C. 
Bloch and Charles Fay. 

Franco-American Auto Supply Company.—Chester C. Boynton, 
secretary and general manager; Dillwyn M. Bell. 

B. Gallaher, New York. —E. B. Gallaher, E. Y. Gallaher, 
Alex gD Frank H. Fauss, Andrew Kirkpatrick, Mark 
Hisner, William L. Colt, James Laughl an, A. R. Davis and S. 

rtley 

Gabriel: Horn Manufacturing Company, Cleveland, 0.—L. Bur- 
nett, C. H. Foster, J..F. Gibler, Jacob Wett and J. A. Snaawick. 

Gemmer Engine Company. A. Gemmer. 

General Electric Company, Schenectady, N. Y.—W. D. Jennings 

d H. C. Van Weelden. 

The pe hy Manufacturing Company.—F. E. Bowers, F. W. 
Brown, C. Atwater. 

Goodrich ‘Company.—H. © Raymond, Akron; H. A. Wills, Akron; 
E. Bonham, Akron; F. Stewart, New York: H. B. Niblett, New 
pores W. H Hart, Ww. Whitenock, H. A. Renshaw, A. Schober, 

Dockery 

* goodyear Tire pg ee Company. Akron, ae M. Gradel- 
man, L. Weaver, Ostelot, W 6 Teagan, B. Harwood, 
Fred Campbel, H. t ‘fnpeon, H. G. Fitler, ¢. x Dustin and 


H. 
Gould Storage Battery Press a aoe H. Conant, manager 
vehicle department; Charles ipley, H. A. Fay. 

Gray & Davis. —William Gray, Henry Elkins: “F. BE. Caswell, 
sales manager. 

Gray- Hawley Manufacturin 
George E. x apt Forrest 
Leonard and R. Jackson. 

Graygood shock ‘Absorber Company.—Charles W. Graham, presi- 
Genk Bd. . Smith, engineer; EB. S, Aker, sales manager; Edward 


Company, Detroit.—E. P. Gray, 
Taylor, ©. 8S. Hawley, Manning 


“ ut Bro. Auto ‘ene BS J Gould, W. F. Adams, Luther 
Allen, vb. - Johnson, Paul R. 

C. ‘T. Ham “Manutacturin ng 3 gomoany —W A. Graham, G. A. 
Graham, J. merece. Ey J. Lockwood, Thotmas B. 
Hoffman. BE. B. nter. 

gh Tire Company i. L. Kingston, —, manager; F. 
G. Rais t sales nt; T. A. Johnson, J. ©. Phel 
A W. Harris any, Providence, R. ree T. Bailey, 


A. G T. Kincaid and G. L. Munroe. 
Feepars Harris (Rivera) —M. H. Schnader, Harry Miner, Harry 
Miner, Jr. 

Har Wagon Company. =—R. J. Harrigon, W. A. Hatcher, 


ne. Craig. 
Hartford Rubber Works Company.—Thomas G. Midgley, presi- 
dent; J. . Gilson, secretary-treasurer; E. S. Roe, New York man- 
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ager; E. R. Benson, Boston manager; Alex O. Hal good: F 
Kesser, Philadelphia: W. H. Barnes, Philadelphia; George One 
dorf, Buffalo; Herbert L. Severance, Buffalo; C. » 
ton; Richard Clunan, New England manager; Robert i Li: Port 
Pennsylvania manager; A. D. Cruden, New Jersey mana¢e «r: w 
C. Holmes, New York State and Long Island manager; E. .. Da 
ern, New York City. i “ Be 
artfo uspension Eomeany obron Brillie).—C. H. We 
E, H. Robinson, A. Hofman, eS V. Hartford, . DeWaz ine 
Hartford Suspension Company. —E. E. Robertson, Arthur . 


Vater. 

man 
Heinze Electric Company, Lowell, Mass.—J. O. Heinze, P rre J 
Legere, R. F. Goodwood, A. B. Bliss and Frank Weston. 2 
Hendee Manufacturing Company.—G. M. Hendee, Osca Hed 
strom, F. C. Hoyt, F. A. Baker, Frank Baker. r 


Herz & Co., New York.—L. G. Herz and H. E. Weber. 
Morgan & Wright, Chicago.—E, S. Hilton, J. B. Tow 


Squires, Mr. Green and T. R. Burton. / me. 
Hess-Bright mn as igs Company.—Henry Hess, R. 
Bright, E. J. Bachle, A. K 


Hicks Speed Indicator Couspany. —Dr. E. A. Hicks, Orin Fring 
Carl Knopf. : 

Hoeflecker Speedometer od ——L. J. Wyman, H. C 
stock, Mr. S. Fuller, Geo. C. Bell. 

Holsman Automobile Company.—W. Hildreth, Vincent ndix 
W._S. Williamson, W. T. Hunt, C. J. Bloom, Sheldon W. Cose, J 
J. Kerwin. ae 

Hyatt Roller Bearing Company.—P. S. Steenstrup, secret: 
sales manager; H. A. Brown, Jr., 
Sloan, New York representative. 

igniter Appliance Company, Cleveland, 0.—C. W. Hunt, Arthur 
R. Bullock and Mrs, Arthur R. Bullock. 

Itala Import Company, New York.—E. Lillie, E. Shotw: 
H. Lownesbury. 

Jackson Automobile Company.—F. L. Holmes, H. E. M: 
W. H. Diehl, E, F. Schieffer, Chas. W. Oathout, E. P. Blak: 

Thos. B. Jeffery & Co.—O. C. Hutchinson, G. M. Berry, W. J. 
Bowman, G. H. Cox, E. A. Gilmore, W. F. Smith, George H. Con- 
over, H. R. DeGroat, J. H. Dawson, Co a Beach, H. R. Allen, 
S. A. Marks and E. Adams. 

Johnson Service Company.—Prof. W. . Johnson, president; A, 
R. Femald, Carl Johnson, H. D. Bristol, B. T. Voute. 

The Jones Speedometer Company.—Geo. L. Holmes, B. F. Smith, 
A. B. Hance, Frank Sanford. 

Kilgore Air Cushion ey Boston, Mass.—S. F. Heath, F, 
O. Kilgore, V. J. Jacobs, Albert Lodge and Stillman G. Whitt aker, 

Kinsey Manufacturing Company, Dayton, O.—T. J. Kehoe and 
Ralph Klein. 

Brownell-Trebert Company, Rochester, N. Y.—P. A. Brownell, 
G. E. Hazard and V. W. Kliesrath. 

Knox Motor Truck Company.—Harry Knox, W. G. Morse, Gus 
Henley, R. A. Williams, Geo, Ruch, A. H. Patterson, Wm. Mosman. 

Lane Motor Vehicle Company.—Silas Lane, H. A. Wright, W. G. 
Richardson, F. C. Schussler. 

The Lansden Company.—John M. Lansden, Jr., F. A. Whitten, 
Cc. F. Schutter. 

Lavalette & Co.—Pierre Bessy, Chas. Bischof, Mons. Dugass. 

Oscar Lear Auto Company. —President Frear, Secretary, Sterne, 
Superintendent W. J. Miller, Frank Libby, Frank T. Fowier. 

Light Manufacturing _— Foundry Company.—E. 8S. Fretz, Moore 
Kelley, W. J. Grubb, E. Castel. 

Cari E. Lipman, Beloit” ‘Wis.—C. E. Lipman and L. H. Parker. 

Logan Construction Company.—B. A. Gram, B. W. Twyman, F. 
C. Lindoerfer, F. 7 

Long & Mann.—Wm. Cochrane. 

Manhattan Screw and Tianeion Company.—E. R. Willner, Henry 
Heimer, L. F. Lealand, C. J. Downing. 

Marion Motor Car Company.—J. S. Conwell, Frank Leary. 

Maxwell- Briscoe egy Company.—A. B. Barkman, T. L. Mar- 
shall, J. K. McKeough, C. G. Bleasdale, F. J. Tyler, W. C. Long- 
streth, T. J. Tower. 

Mercedes ig Company, | New York.—T. McCail, Mr. Stillman, 
Mr. Jones, J. Smith and P. V. Clondis. 

Michelin Products Selling Com ny.—E. W. Elverson, treasurer 
and general manager; John. § jese, general sales manager; M. 
J. Dobler; J. L. Keir, Philadelphia agent; J. S. Griffin, Newark 
agent. 

Midgley Manufacturing Company.—P. J. Cull, C. D. Ford. 

Charies E. Miller—Charles E. Miller, William Pederson 

William P. Miller's Sons.—C. Gardner Miller, Arthur E. Miller, 
BE. H. Rushmore. 

Mills Manufacturing ee See BE. Mills. 

Milwaukee Motor Company.—H. J. Goertz. 

Mitchell Motor Car ig gy ee VY. Rogers, secretary; J. W. 
Bate, chief engineer; W wis, general manager; James M. 
Cram, sales manager. 

Model Gas Engine Company.—M. Pollock, William C. Parker, 
Eastern managers; Rohe, 

Moline Automobile Company.—c. H: Vandevoort and W. Nichol- 
son. 

Moon Motor Car Sens nae J. Moon, president; L. P. Mooers, 
designer; L. J. Sack 

Mora Motor Car Wodtpany.~tl. H, Mora, president; W. N. Free- 
man, treasurer; William B. Birdsall, designer. 

Moore Automobile Company.—W. J. Moore, W. J.. Bartley Ead- 
ward Fifield, Frank Sibley. 

A. R. Mosier.—A. R. aes: Wm. Liebling, H. A. Fish. 

Motor Car serait, Geen Palmer, secretary; ma Young, 
salesman, Detroi eorge ory salesman, De rom 4. 
Carter, salesman, Detroit; Percy Harvey, salesman, Detroit Ralph 
Snyder, salesman, Detroit. 

Motz Clincher Tire and Rubber A me ats H. C. Comstocker, 
Chas. Motz, Geo. C. Bell, 8. 

Me ag a Parts Compan Mundte, Ind.—H. S. Werner and 

Hartford Auto Parts 2 Gompaty, Hartford, Corn.—J. S. Prets 
ie ice a and Mr. 

er Motor Car Gameeds of America.—H. L. Moody, A. FP 'tter, 
phil T. Pee. Eugene yer, BE, 8: Hare, Mr. Ledwinke. A. J. 
ty, H. 8. ‘bau: 

= Carbon Boe ompany.—M. H. Moffatt, A. E. Carrier. 


Cc 
Hen 
National Motor Vehicle Company, Indlanapolis.—Parker } a 
7 e Boland, J. P. Boland, George Dixon, Mr: Wall and &. §. 
orne. 
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nN. Y. & N. J. Lubricants Company.—W. J. Kimball, Jos. H. Ben- 
nis, x ‘D. Kelvie, A. H. arner. 

Nordcyke & Marmon Com ap G4 C. Marmon, sécretary; H. C. 
Marmon, chief engineer; Rice, manager; L. H. Roberts, 
salesman; Reagan, salesman. 

Oliver Instrument Company, Minneapolis, Minn.—H. E, Pence, 
gp. C. Oliver and C. A. Ault. 

Oliver Bg ng ote Company, Chicago.—W. B. Lioyd, J. J. 
Kellie: . J. McKinnon. 

Bl ae Motor Company.—E. J. Ovington, R. W. Ovington, Fred 

~ is de ’Automobile, New York.—Henry Neubauer, F. D, Mid- 
dieto: and Samuel Suskind. 

Paimer & Christie.—Mr. Palmer, Mr. Christie. 

Paniard & Levassor.—A. Massenat, A, DeMagnin, George Post, 
Fran! Post and Alfred Cutler Morse. 

Per isylvania Auto Motor Company.—Chas. Mcllvain, Whitney 
Smit), Chas. Stowell, Harry Newman, F. 8S. Walton. 

Pennsylvania Rubber Company.—H. W. amy Wilmer Dunbar, 
AM Joeman, F. W. Walters, F, P. Hayes, A. G. Clarke, J. H. 

cCullaug 
apie ce Engine Company.—President Pierce, L. B. Butler, F. E. 
Par! Superintendent Reed, J. Hansen. 

Pit:sfield Spark Coil Company. —William P. Wood, treasurer; E. 
B. Jacobson, engineer; Arthur Wentworth, J. E. Woo 

Post & Lester Company.—David J. Post, president; H. W. Lester, 
vice-; resident; C. B. Lamb, secretary. 

Premier Motor Car Company, Indianapolis, Ind.—R. J. Eads and 


G. A. Widely. 

Prest-O-Lite Company, Indianapolis, Ind.—C. G. Fisher, J. A: 
Allison, Earl Fisher, M. A. Paxton and Walter Schott. 

Thomas Prosser & Son.—Thomas Prosser, H. D. Haight, Richard 
Prosser. 


J. M. Quimby & Co.—Emerson Brooks, Herbert Strong, W. W. 
Ogden. 
Rainier Company.—John T. Rainier, M. B. Lineberger and A. 
Peterson, 

to nee Manufacturing Company, Detroit.—W. C. Rands and J. O. 


‘Rapid Motor Vehicle Company.—Max Grabowsky, Morris Gra- 
bowsky, H. G. Hamilton, L. B. Butler, S. Burr, Mr. VonWestbergh. 
Reading Standard Cycle Manufacturing Company.—G. W. Sher- 
man, G. W. Leinbach, A. E. Griffith, George Piper. 

Renault Fréres Selling Branch, New York.—Paul Lacroix, H. U. 
Kibbe and M. G. Bernin. 

Reo Motor Car Company, Lansing, Mich.—R. M. Owen, R. M. 
Ow: Mr. Singer, Mr. Cohan, Mr. Lockwood and R. C. Rueschaw. 

Rolis- Royce, Ltd., London, England.—Hon. C .S. Rolls, Capt. 
Hutton, R. A. McCready and T. Smith. 

St. John Rubber Tire Company, Inc.—Benjamin Moore, presi- 
dent; E. V. Morrell, treasurer; E, W. Morrow, sales manager; G. 
W. Knowlton. C. F. Healy. 

St. Louis Car Company.—Walter S. Miller, general manager; 
George C. John, sales manager; L. A. Hopkins, New York manager. 

St. Louls Motor Car Company.—Jesse French, vice-president; 
John Miller, superintendent; J. W. Kerr, demonstrator; T. B. Van 
Alstyne, sales manager; Messrs. Graham & Goodman, New York 
agents. 

J. H, Sager Company, Rochester, N. Y.—J. H. Sager and C. J. 
Ivens. 

Scandinavian Fur and Leather Company.—Julian H. Wildman. 

Shelby Steel Tube Company, Pittsburg, Pa.—H. S. White, R. B. 
Harris, C. R. Cumming and Henry Rarnsey. 

Simplex Motor Cycles.—G. E. Ray and J. McGoukin. 

Smith Automobile Company.—C. Smith, M. A. Driscoll, C. T. 
Silver, J. Billings. 

R. H. Smith Manufacturing Company.—R. H. Smith, Frank Wes- 
ton, Charles Vincent, Harold P, Ferre. 

Société Industrielle des Telephones (Pneu L’Electric).—Arthur J. 
Mver, Frederick Komp, A. Epstein, William Coleman, J. E. M. Hall, 
Albert L, Kull. 
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Spicer Universal Joint Manufacturing Company.—T. J. Wetzer, J. 


W. Pierce. 


Cc. F. Splitdorf.—W. J. Hart, F. S. Perrin. 
Sprague Umbrella Company.—Col. Sprague, F. Dillingham, J. 


Breckenridge, J. Bush, A. Herman, F. Luffey. 


Standard Weiding Company.—W. 8S. Gordon, W. H. Pirrong, H. 
Chas. W. 


W. Davis, L. D. Rockwell. 


Schwartz Wheel Company.—Arthur H. Littleton, 


Schwartz. 


E. W. Sutphen, New York.—J. E. Demar and F. Rose. 
Swinehart Clincher Tire and Rubber Company.—E. O. Hoopen- 


garner, A. L. Siegist, B. C, Swinehart, A. G, Hendel, C. E. Brine. 


Cc. A. Tileson Company.—C. A. Tileson, C, F. Terhune, J. W. 


Capen. 


Tire Safety Device Company.—cC. R. Bissell, R. W. Reinhold. 
Torbensen Motor Car Company.—V. V. Torbensen, J. L. Edland, 


L. P, Martin. 


Turner & Fish, Chicago.—Henry J. Fish, 8. J. Turner, Wm. E. 


Metzel and Fred Weber. 


Uncas Speciality Company, Norwich, Conn.—B. L. Leavitt, A. H. 


Green, George Gould and L. Hansen. 


Vestal Shock Absorber Company, Pittsburg, Pa.—R. M. Vestal 


and O. E. Vestal. 


Wagoner Motor Cycle Company.—Harry 8. Lyons. 
Warner Gear Company.—C. W. Warner, Ray P. Johnson, H. L. 


Johnson. 


Warner inst. ores. —A,. P. Warner, Sidney A. Bean, Arthur 

Sullivan, John R. Ditmars, Francis J. Nico- 
demus, Jens Simoni, Robert Shaw, Irving Bean, C. J. Appelbe, 
Charles Bishop, F. Perkins, E. W. King. 

Wayne Automobile Cormpany.—Chas. L. Palms, Wm. Kelley, 
Roger J. Sullivan, J. H, O’Brien, J. S. Draper. 

— Manufacturing Company.—E. H. Webb, H. W. Webb, L. 
erger. 

Welch Motor Car Company.—B. Hamilton, P. B, Strong, L. H. 
Pearlman, C. E. Gosenheim. 

Société Anonyme Westinghouse, New York.—A. M. Thackera, M. 
Coster, J. A. Camprubi, J. C. McQuistan, C. A. Wombbell and 
S.. D. Brown. 

. H. Wheeler, Indianapolis, ind.—F. H. 
Schebler and E. J. Edmond. 
White Sewing Machine Company.—C. H. Page, E. A. Gilmore, 


Wheeler, George M. 
J. W. Ball, J. Bell, Jr.. H. Williams, H. Unwin, B. F. Adams, 
Kelso, B. Y. Frost, J. R, Paker, R. Green, H. Esselstein, D. Ran- 
Whitlock Coil Pipe Company.—R. D. Bobson. 
Whitney Manufacturing Company.—W. W. Totman, W. J. 
E. J. Wiilis Company.—E. J. Willis, president; A. Ross Jarman, 
Charles 8S. Dyde, W. E. Baker, Mr. De Vere. 
T. Bloxham, F. H. 
Cross, Irving P. Fay, Arnold Sammis. 
Witherbee Igniter Company, New York.—A. B. Elliott, 
Walter H. Woods.—Jas. Lieven, Harold Bater, Otto B. Cole. 
Woods Motor Vehicle Company.—C. E, Metzger, F. J. Noon, W. 
Wray Pump & Reg. Company.—G. W. Kello og. 
Wm. Wurtzburger.—W. L. Miller, J. W. Cushing, Guy W. Shoe- 
Bouton Motor Company, York Motor Car Company.—M. D. Bou- 
ton, president; A. H. Chadborn, sales manager; H, T. Birnie, as- 
Motor Car Company; James A. Cline, designer York Motor Car 
Company. 
E, H. Cox. Jr.. Geo. Barnes; D. C. Coleman. 
Zim Rock Motor Car Company.—W. G. Houck, J. M. Houck, 


kin, J. Dixon, B. Shearer, A C Keene, H. Taylor, D. Mann. 
Belcher. 
Winchester Speedodometer Company.—bE. 
A. 8. 
Watson, A. J. Fisk and H. H. Cooley. 
J. Greenelch, Louis Burr. 
maker. 
sistant sales manager; James Fairman, assistant manager Yark 
Oo. W. Young.—W. L. Montrose, A. P. Eagan, Robert Spencer, 
Walter S. Pierce, G. W. McDonald, Loe. Jackobson. 





ACETYLENE AND GASOLINE TANKS THAT ARE SHOWN 





S. F. Bowser & Co., Inc., Ft. Wayne, Ind—The complete 
line of gasoline and oil tanks, self-measuring pumps, cabinets, 
and so on, made by this concern are shown. The feature of 
the exhibit, however, is a special cabinet for private garage use, 
containing two lubricating oil tanks and pumps in the cabinet 
itself, and between them the self-measuring gasoline pump draw- 
ing its supply from an underground tank. Tanks, pumps, and 
all metal work are finished in highly-burnished copper and the 
glass-door cabinet is finished in green, mission style, the whole 
meking an exceedingly handsome outfit and having a surprisingly 
ornamental effect. Though the finish is special, it is furnished 
to customers on order; a duplicate of the exhibition set was 
recently made for a prominent New York automobilist. 

Prest-O-Lite Company, Indianapolis, Ind.—In addition to 
the regular Prest-O-Lite compressed acetylene gas tanks in two 
sizes, containing 40 cubic feet and 70 cubic feet of gas, respectively. 
this company exhibits for the first time a tire-inflating tank which, 
though but 16 inches long and 31-2 inches in diameter, carries 
uficient liquid air to inflate 25 tires. The tank is called the 
‘rest-O-Tire, and is attached by means of a bracket and band or 
in any other convenient manner. It may easily be placed under a 
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seat. In form and finish it matches the gas tanks, though much 
smaller. There is also a large edition of this device designed for 
garage use, carrying enough liquid air to charge 300 tires. Empty 
tanks can be exchanged for charged tanks, exactly as in the case 
of the gas tanks, the same depots carrying both kinds ready for 
immediate delivery to customers. 

Avery Portable Lighting Company, Milwaukee, Wis. — 
Acetylene gas tanks, tire-filling tanks, and acetylene gas table 
lamps are shown at the Avery stand. The table lamps are shown 
burning on a table and present a most attractive appearance with 
their fancy colored shades. A small pipe leads to a gas tank, of 
the regular type, placed under the table, the tank containing 
sufficient gas to supply a 26-candlepower burner for 100 hours. 
The automobile tanks shown are of 50 cubic feet capacity and are 
filled with asbestos, the manufacturers stating that the tank is 
made absolutely safe in this way. The steel shells are tested to 
600 pounds, have a tensile strength of 1,500 pcunds, but the gas 
is never at a higher pressure than 300 pounds. A safety plug, 
set for 500 pounds, would allow the gas to escape harmlessly in 
case the pressure was raised by excessive heat, as in case of a 
fire, so that explosion is impossible. 
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THE SKY-PILOTS WERE MUCH IN EVIDENCE 


By HAROLD H. BROWN. 


HE exhibit of the Aero Club of America was placed up-stairs 
and can be reached only by an elevator, which is, perhaps, 
quite appropriate if not convenient. However, the slight incon- 
venience is not minded very much by the public, if one can judge 
by the crowded condition of the elevator at all times. The most 
remarkable feature is the. greater prominence given by models 
and full size machines to the “heavier than air” type, as compared 
with last year’s show, in which spherical and dirigible balloons 
predominated. This year, no full-sized balloons are shown. It 
was intended to have Lieut. Lahm’s United States on exhibition, 
but it was unavoidably delayed. The Gordon Bennett Aero Cup is 
on exhibition together with the Hawley Cup. The Bennett Cup is 
a beautiful piece worked in solid silver, representing a dirigible 
in full flight. There are many balloon baskets and other para- 
phernalia. The line of balloon baskets, of which there are seven, 
range from one just large enough for one man, to another which 
could hold about a dozen, in which it was proposed by some 
Frenchmen to make a trip to the Klondike. The basket of the 
Nirvana, belonging to Dr. Thomas, is on exhibition, together 
with its full equipment of sand bags, anchor drag rope and in- 
struments. These generally include a statascope which tells 
whether the balloon is ascending or descending, a barometer 
which gives the approximate height of the balloon above the 
earth, and a compass which indicates the direction in which the 
balloon is traveling. 

In the line of dirigibles only one model is shown; this is the 
Kiel Balloplane and is somewhat of a combination of the dirigible 
and aeroplane. This model has a gasbag about ten feet long. 
Three dirigible keels are shown. That of Major Miller is fitted 
with a shallow wickerwork basket for two persons. In this ma- 
chine Mrs, Miller and Leo Stevens recently made a short flight 
in Pennsylvania. Another is a keel built by Leo Stevens for his 
own use. The third is a machine belonging to Capt. Baldwin 
which has made twenty odd successful flights in the State of 
Washington and has just returned from a number of successful 
trips in the South. Both this machine and the Miller machine 
are propelled by a two-cylinder motor of American manufacture. 


Many Light Motors Are Shown. 


The most interesting part of the exhibit, to a student of the 
subject, is the remarkably fine collection of light gasoline motors 
which are especially designed to meet the requirements of aero- 
nautical work. Probably the most interesting of these, all things 
considered, is the Manley motor, designed for the late Prof. 
Langley’s full-sized aerodrome with which he experimented on 
the Potomac in 1903. This machine weighs, with cooling water 
and all accessories, 200 pounds, and during. a continuous brake 
test of five hours on a water dynamometer delivered 52.4 horse- 
power. The motor itself weighs only 125 pounds. It is built 
on somewhat remarkable lines; it is a five-cylinder machine, the 
cylinders being set radially around 1.e . rankshaft and all work- 
ing on one crank. The flywheels are »f bicycle construction, 
placed on both sides of the cylinders and have U-shaped rims; 
they are about four feet in diameter. The inlet valves are auto- 
matic and the cylinders are about four and a half by four and a 
half. Ignition is by jump spark. ihe spark plugs being placed 
in the heads of the cylinders ‘he water jackets are riveted in 
place, and the construction of the jackets reminds one of the 1906 
Locomobile racing car, although the jackets are of steel and not 
copper, as in the case of the Locomobile. The starting shaft is 
at right angle to the crankshaft and has a worm on it which en- 
gages with a worm wheel on the craakshaft. The worm slides 
longitudinally on its starting shaft, and is thus thrown automati- 
cally out of the way when the engine starts u». 

Probably next in interest is the Wright Brothers’ machine, this 
being similar to that used on their many successful flights. This 


machine has four cylinders, 41-4 by 4 inches, and weighs io 
pounds. It probably develops not more than 24 horsepower. he 
valves are in the heads, automatic inlet valves being empl <4, 
Make-and-break spark is used, this being operated by a horizc ta] 
shaft on the side of the cylinders and operated by bevel gear on 
a vertical shaft which in turn is driven from the camshaft. he 
crankcase is of the open type, closed in by a sheet of alumi: im, 
In general appearance it reminds one of the 1904 Buffalo en: ue 
While no metal is wasted, yet the machine does not have he 
usual marks of great effort to save weight such as hollow ere k- 
shafts, etc., which is generally conspicuous on most flying mac. ine 
engines. On the whole, the outward appearance of this machine 
is somewhat crude; in fact, its very crudeness would tend to 
show the great perfection which the Wrights’ flying machine /ias 
reached as judged by its performances. 

Several motors of ingenious design are shown which as yet 
have simply had a brake test but have not been applied to any 
machine. Among these is a machine, exhibited by Thomas G, 
Washburn, which is a four-cylinder of the two-cycle three-port 
type. The two cylinders are arranged around the crankcase in 
a similar manner to that employed by Manley. They are set at 
45° from the vertical plane. Two opposite cylinders work on the 
same crank and the cranks are set at 90°. -The machine is shown 
with a propeller attached, and it is altogether a neat piece of 
work. It weighs 35 pounds and it is said to develop 11 horse- 
power. 

Perhaps the most complete line of light motors is that shown 
by the Curtis Manufacturing Company. This line includes one, 
two, four and eight-cylinder motors. The latter is on the lines 
of the Antoinette motor which was used by Santos-Dumont. It 
weighs 125 pounds and is said to develop 30 horsepower. Other 
motors are the Tygard, which is double-acting; one shown by 
Carl Fisher, which weighs 87 pounds and develops 12 horse- 
power, and a very neat motor shown by Harry E. Day, which is 
rated at 7 1-2 horsepower. 


The Wind Wagon Assortment. 


Gustav Whitehead, of Bridgeport, Conn., has on exhibition a 
wind wagon, which was probably designed as part of a flying 
machine. It consists of a boat-shaped frame on four wheels pro- 
pelled by an inverted two-cycle engine in the rear. He also shows 
a smaller two-cycle engine with propeller attached. This was at 
one time placed on a gliding machine of the Herring-type and 
made a number of successful captive flights. The cooling system 
used on both these motors is peculiar; it consists of a large num- 
ber of irregular-shaped copper strips which radiate from the sur- 
face of the motor. 

Professor Pickering, of Harvard College, shows a tricycle pro- 
pelled by an aerial screw driven by the pedals of the machine. 


Roy Knabenshue and Other Exhibitors. 


Roy Knabenshue,. who somewhat over.a year ago made a num 
ber of successful flights over New York City, shows a frame on 
which two propellers are mounted together with a small moto: 
similar to that which he used on his airship. The frame is rect 
angular and ‘has at its forward end a skeleton cross arm on which 
the propellers are mounted. These are driven from the counter 
shaft mounted in the frame by means of wide, flat belts. Thi: 
is intended to form part of an aeroplane machine. 

Gillespie shows two machines of the aeroplane type: one 2 
model and the other a full-sized machine. The full-sized machine 
is about 25 feet long and about 10 feet wide. It is actuated by 
four propellers, is mounted on two wheels at the center, and has 
steadying wheels at either end. It is propelled by a six-cylinder 
horizontal air-cooled motor of the opposed type. This motor 
unfortunately, was not of sufficient power. The model, which a: 
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yet has not been tried, as it was just completed in time for the 
show, is on somewhat different lines. It consists of two pairs 
of superposed following planes with a forward steering plane 

A rather interesting model, as being the invention of a woman, 
is snown by Miss E. L. Todd. This has a frame which contains 
two lifting screws and two propelling screws, the latter mounted 
in rear. This frame is mounted on wheels. Above this frame is 
a double aeroplane connected somewhat flexibly to the frame. 
Th: propellers are driven by means of shafting and bevel gears 
from an electric motor which obtains its power for experimental 
pu:ooses from an electric cable which is paid out as the machine 
advances. 

One full-sized flapping wing machine is shown, the invention 
of Amos Andrews. It measures 52 feet from tip to tip of the 
wings. The wings are at the ends of a short, stationary plane 
an’ are themselves plane surfaces. The wings are worked by 
connecting rods operated by a crank on a large gear driven 
by the motor, which is of 6 horsepower. The machine, without 
operator, weighs about 600 pounds and has not over 600 square 
feet of sustaining surface. 

Mr. Willson shows a model of a peculiar beating wing motion. 
He claims to have made a successful flight of over 1,000 feet with 
a full-sized machine of this type propelled only by manual power. 
Mr. Kimball has a neat model of a lifting screw machine propelled 
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by twisted rubber bands. This actually made a number of suc- 
cessful flights in the hall when the crowd was not very thick, as 
a demonstration of its practicability. 

There are numerous box and other forms of kites scattered 
around the ceiling, and Dr. Thomas exhibits a laboratory hydro- 
gen generating set. There are also a number of aerial screws of 
various models shown. 

Arranged around the wall, as was the case last year, are a large 
number of good photographs of various airship and balloon as- 
censions. 

The moving-picture exhibit, which is considered part of the 
Aero Club’s show, has some good views of the.Gordon Bennett 
race. From these one can get a good idea of the manner of inflat- 
ing spherical balloons and preparing them for an ascension. One 
very interesting part of this series of views was the testing and 
starting out of Santos-Dumont’s motor ballasted balloon. This 
balloon was furnished with a small gasoline motor which operated 
a couple of lifting screws, the idea being to very nearly balance 
the balloon in the air and control its upward and downward move- 
ment by the motor without either losing gas or ballast to any 
great extent. 

On the whole, the exhibit is very interesting and probably gives 
one as good an idea of the state of the art as under the circum- 
stances could be readily expected. 





EXHIBITS OF VARIOUS KINDS AT THE PALACE SHOW 





Gray-Hawley Manufacturing Company, Detroit, Mich.— 
Mufflers and exhaust-blown signals are here shown. The 1907 
Autochime has been improved by the addition of a third tone, 
making the combined sound fuller and richer as well as more 
powerful. The size is the same as in the 1906 model. An inter- 
esting exhibit is the combined autochime and muffler. 

Manhattan Screw and Stamping Works, New York.—Acet- 
ylene and oil lamps, horns, oil guns, brackets and other automobile 
attachments. In addition to a full line of gas lights with lens 
mirrors and condensing lenses there is a very interesting tail 
lamp, called the Tattle Tale lamp, burning oil, which is so ar- 
ranged that the driver can tell whether it is burning or not with- 
out leaving his seat. 

Allen & Kilduchevsky.—A four-cycle, four-cylinder engine 
of 75-80 horsepower is shown, with cylinders 6 by 6 inches. This 
engine is built with a view to light weight, running from 380 to 
400 pounds. The highest grade materials are used, Krupp 
chrome nickel steel, Ajax plastic bronze, and aluminum. 

Gilbert Manufacturing Company, New Haven, Conn.—Fab- 
ric supplies of all kinds are shown at this stand—tire cases, lamp 
covers, bags, tool rolls, leggings—in fact, practically everything 
that can be made of the special fabrics used by the Gilbert com- 
pany for automobile work. 

J. H. Sager Company.—The Sager tire grips are new this 
year; the chains are attached to two steel rings, one on each side 
of the rim. Each wing is made in four segments, joined by plain 
pins and split-pins; the ends of the chains are attached to the 
segments in the same way, as each segment is perforated with 
holes at close intervals, and any stretch may be readily taken up 
by shifting a pin to a new hole. Four leather straps under the 
pins prevent any creeping. 

Cliver Manufacturing Company.—The regular 11-inch by 
13-inch sizes of the Peerless jack have been supplemented by a 
new model, smaller and lighter, but of two tons capacity, without 
the bottom bracket; a very compact and convenient jack in two 
Sizes: 10 and 12 inches. There is also a new model of the 
Sarrson jack, for garage use for cars up to six tons. Another 
nev jack is of the ratchet screw type, for automobile trucks of 
up ‘o ten tons. 

Spicer Universal Joint Co.—The Spicer universal joint for 
1907 has an additional outer shell or casing for the purpose of 





more effectually excluding dust and dirt. The packing, which 
was formerly within the main shell, is now placed between the 
two parts of the outer shell. Several sizes are shown. 





« CARBURETERS. 


The Schebler Carbureter, in the main, is unchanged from 
the 1906 models. However, there has been added a central draft 
model in which the main air inlet is entirely distinct from the 
auxiliary air, and enters at the center of the float chamber. 

The Kingston Carbureter was shown by its manufacturers, 
the Byrne, Kingston Company, in its various models. The new 
1907 models are all of the annular float chamber central draft 
type. They also show a good line of coils, commutators, mufflers, 
and circulating pumps, all of their own manufacture. 

The Holley Carbureter was shown by Charles Miller. The 
line includes about all the leading styles and quite a number of 
special types particularly adapted for machines of a given manu- 
facture. 

The Breeze Carbureter was shown by E. J. Willis. This 
concern has brought out a model for large cars in which the float 
and its mechanism are especially accessible. This carbureter is 
of the annular float chamber central draft type. 


CHAINS. 


Diamond Chain and Manufacturing Company, Indianapolis, 
Ind.—In addition to its standard line of chains this com- 
pany is now putting out a special type of front axle for trucks 
and other heavy vehicles. It is now making a line of chains 
from chrome nickel steel. 

Baldwin Chain and Manufacturing Company, Worcester, 
Mass.—The Baldwin chains are shown in large variety. The 
Baldwin spring recoil check with double coil springs has been 
further improved. A special type of hose-link chain is made 
as a part of this check and is also adaptable to other uses. 
The McKinney removable tire holder is also shown. 

Whitney Manufacturing Company, Hartford, Conn.—The 
well-known Whitney chains are shown with little change 
from last year. The new factory of the company will soon 
give increased facilities for their manufacture. 
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STATE BODIES TO DO A.A. A. WORK, 


At the December monthly meeting of the A. A. A. Board of 
Directors, held Tuesday afternoon in Convention Hall, at the 
Grand Central Palace, the constitution was subjected to radical 
changes, which hereafter will mean the transfer of the bulk of the 
work to the State associations, which will also receive three- 
quarters of the annual dues. Furthermore the State association 
will elect the national Board of Directors. Any State having at 
least three clubs, or a total membership of 100, will have power to 
form a State body and practically become supreme in its own 
territory. 

Present at the meeting were Third Vice-President L. R. 
Speare, Boston, who occupied the chair; Secretary S. S. Gorham, 
Chicago; Treasurer G. E. Farrington, East Orange, N. J.; and 
Directors Dave Hennen Morris, A. C. A.; W. T. White, Cleve- 
land; E. L. Haynes, Springfield, Mass.; J. P. Coghlin, Worcester, 
Mass.; F. H. Elliott, Syracuse, N. Y.; N. M. Pierce, Binghamton, 
N. Y.; F. R. Pratt, Newark, N. J.; G. A. Post, Paterson, N. J.; 
J. H. Edwards, Jersey City, N. J.; A. R. Pardington, Brooklyn, 
and A. G. Batchelder, New York. Chairman J. D. Thompson, of 
the A. A. A. Racing Board, and President O. A. Quayle, of the 
New York State Association, were also in attendance. 

Chairman Thompson made a partial report of the Vanderbilt 
Cup race receipts, and handed Treasurer Farrington a check for 
$10,000, which will be used in carrying on the general work of 
the association. A vote of thanks to the Racing Board unani- 
mously followed. 

These clubs were admitted to membership: Quaker City Motor 
Club, Philadelphia; Automobile Club of Union County, Plain- 
field, N. J.; Tidewater Automobile Club, Norfolk, Va.; Maryland 
Motor Association, Baltimore, Md. Sixty individual members 
were also admitted. 

January 17 will be the date of the annual meeting, to take place 
in New York City. A nominating committee consisting of G. E. 
Farrington, A. R. Pardington, and A. G. Batchelder was desig- 
nated to consult with the clubs and prepare nominations. 

Judge William H. Hotchkiss, of the Automobile Club of 
Buffalo, the present first vice-president of the A. A. A., is a likely 
candidate for the presidency in case he will accept the place. 
F. H. Elliott, present secretary of the New York State Asso- 
ciation, has been suggested as a successor to Secretary Sidney 
S. Gorham, who does not desire a re-election. Mr. Elliott would 
locate in New York City. 

Hereafter the State associations will only pay into the national 
treasury 25 cents for each member. Formerly there has been an 
even division of the annual dues. 

A general convention of the A. A. A. will be held at Chicago 
in February, during the automobile show in that city. 





THE FUNCTIONS OF THE WEEK. 


Show week has been a busy one in the line of entertainments, 
and there have been numerous meetings and many dinners. The 
smoker of the New York Motor Club, Sunday night, opened the 
proceedings. Tuesday there was a meeting of the A. A. A. 
Board of Directors, and also an informal luncheon at the rooms 
of the New York Motor Club. H. Sargeant Michaels and Dr. 
Gardner S. Chapin, who recently arrived in town after a most 
exhausting trip between Chicago and New York, were entertained 
by the Haynes Motor Car Company. The tourists made careful 
observations and took some 1,800 photographs, all of which 
material is intended to be of assistance in the proposed New 
York-Chicago highway. 

Wednesday evening the Long Island Automobile Club held its 
annual dinner at its clubrooms in Brooklyn. Over 300 Maxwell 
agents were given a dinner at the Knickerbocker Hotel by the 
Maxwell-Briscoe Motor Company. The Executive Committee of 
the National Association of Automobile Manufacturers held a 
business session at the East Forty-second street headquarters. 
The Aero Club of America gave a dinner at the Murray Hill 
Hotel, all the noted sky-pilots being in attendance. 
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Thursday the schedule calls for a meeting of the Board oj 
Directors of the New York State Association of the Amer. an 
Automobile Association, and a luncheon to A. C. A. 5 sw 
exhibitors at the Hotel Manhattan by the American Motor ar 
Manufacturers’ Association. 

Friday the mechanical branch of the Association of Lice: eq 
Automobile Manufacturers will hold a session at the st 
Forty-second street offices. 

Saturday night will come the annual banquet of the Autom: |e 
Club of America, this year held at Sherry’s, Fifth avenue 
Forty-fourth street. 


NEW TWO-CYCLE ATLAS RUNABOUT. 


For the season of 1907 the Knox Motor Truck Compan; of 
Springfield, Mass., builders of the Atlas trucks, will turn o < a 
runabout of a particularly interesting type, differing in m ny 
respects from the typical gasoline runabout. The chief fea: re 
of novelty is in the engine. This will be of the two-cycle tye 
rated at 20 horsepower, with two vertical cylinders place: in 
front under the bonnet, and the peculiar arrangement of the 
valve ports is the strong point of the motor. The exhaust gases 
are given a very free outlet, passing through a port in the piston 
and thence through ports in the cylinder walls communicating 
with an annular exhaust space. Gas is admitted from above, 
and it is claimed that there is practically no mixing of the ex- 
haust and the new charge. 





KNOX MOTOR TRUCK CO.’S 20-H.P. RUNABOUT. 


The car is of the runabout type with steel frame and aluminum 
body carried on four three-quarter elliptic springs. Drive is 
through a two-speed planetary gear inclosed in an oil-tight case, 
with final drive by propeller shaft and bevel gears to the live rear 
axle. The gears are hardened and there is one universal joint at 
the forward end of the propeller shaft. The wheels are 30 inches 
in diameter, with 3-inch tires and the wheelbase is go inches, 
standard gauge. The motor is water-cooled, having copper 
jackets, and circulation is maintained by thermo-syphonic action, 
no pump being required. For controlling the car there is a single 
lever on the steering wheel which actuates both timer and throt- 
tle; a side lever controlling the two forward speeds, and pecials 
for the two brakes and the reverse. The gasoline tank carries 12 
gallons. The maximum speed is given as 40 miles an hour and 
the car is said to be a particularly good hill climber on account 
of the even torque of the two-cycle motor and the light weight 
of the vehicle in proportion to the power—1,200 pounds to 20 
horsepower. The price is $1,250. 


— 


IMPORTED CARS AT THE A. L. A. M. SHOY. 


A very important feature of the Madison Square Garden sh 
to be held January 12-19, will be the foreign exhibit. At 
recent meeting of the Importers’ Automobile Salon, Inc., it 
unanimously decided that the Salon should endeavor to m 
the foreign exhibit surpass any of the former years. This wil 
made possible, as the date of the Garden show is such that 
the interesting exhibits of the Paris Salon can be shipped int 1 
to be here by January 12. 
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NEWS AND TRADE MISCELLANY. 


The Motor Equipment Company, of Seat- 
tle, Wash., has filed articles of incorpora- 
tion, the capital stock being $15,000. The 
incorpo “ators are E. J. Strelau, F. A. Wing, 
and G. W. Miller. 


The manufacturers of the Truffault- 
Hartford suspension announce that the 
Nordyxc & Marmon Company, builder of 
the M-rmon car, has adopted the Truf- 
fgult-E'artford shock absorber as part of 
the reglar equipment of its 1907 cars. 


The :apital stock of the Rainier Com- 
pany, of New York, has been increased to 
$500,000, following the rapid increase of 
business and the opening of a new garage 
in New York. J. T, Rainier remains presi- 
dent o1d treasurer and Mr. Lineberger 
vice-president and general manager. 


The Chicago Motor Car Company, Chi- 
cago rcpresentatives of the Packard Motor 
Car Company, recently moved into new 
premises at 1526 Michigan avenue. The 
place vacated at 1334 Michigan avenue is 
occupied by R. M. Owen & Co., who have 
removed from 1408 Michigan avenue. 


The D. P. Collins Company, which re- 
cently embarked in the auto business, has 
added to its big garage in Seventh avenue a 
complete tire-repairing department, the only 
one in the dewntown section. Mr. Collins, 
president of the company, was for several 
years head salesman for the Bankers Bros. 
Company. 

Whecler & Schebler, Indianapolis, Ind., 
manufacturers of the Schebler carbureter, 
expect to occupy their new factory build- 
ing about January 1. The foundry and 
machine shops will occupy about two acres 
of floor space, and 500 men will be em- 
ployed. The buildings are now rapidly near- 
ing completion. 


Smith & Mabley, of Broadway and Fifty- 
sixth street, New York, manufacturers of 
the S. & M. Simplex cars, have decided, 
after extensive trials and tests, to have all 
their cars equipped with Continental tires. 
Continental tires have been fitted to the 
cats imported by this concern for some 
time. 


The New York branch of the Packard 
Motor Car Company has joined the general 
uptown movement of the automobile agen- 
cies and will on March 1 next take posses- 
sion of a six-story building that is now 
being erected at the northwest corner of 
Broadway and Sixty-second street. The 
new quarters will be spacious, well equipped, 
and modern throughout. 


The National Tire Repair Company, of 
St. Paul, Minn., is making extensive im- 
provements for the coming year. Addi- 
tional machinery is being installed to en- 
able the company to handle every possible 
repair pertaining to tire work. A com- 
plete line of automobile tires will also bh: 
carried in stock. William C. Craft will 
be the -nanager. 


At the annual meeting of the share- 
holders of the Buick Motor Company in 
Flint, Mich., officers for the coming year 
were elected as follows: President, C. M. 
Begole: vice-president, George L. Walker; 
secretary, H. George; treasurer, ; 
Ballenger; general manager, W. C. Cu- 
rant; d'rectors, D. D. Buick, Flint; B. 
Smith, °V. F. Stewart and J. H. Whiting. 


New nachinery is constantly being in- 
stalled i> the factory of the Corbin Motor 


Vehicle Corporation at New Britain, Conn. 
Work j- being pushed as rapidly as pos- 


sible on the 1907 models; the cars will be 
exhibited at the various shows, beginning at 
Madison Square Garden in January. Owing 
to the recent acceptance of membership of 
the Corbin company by the Association of 
Licensed Automobile Manufacturers, this 
company is obliged to accept space in Exhi- 
bition Hall, as all space had been allotted in 
the main building. 


NEW AGENCIES ESTABLISHED. 


Curtis Brothers are the new Brooklyn 
agents for the Franklin air-cooled cars. 


W. S. Blaisdell, of the Bushwick garage 
on Palmetto street, Brooklyn, will handle 
the Walter car for 1907. 


Thomas Hines and John C. Heald are to 
begin business in Manchester, Vt., as the 
Manchester Automobile Company. 


The Acme Garage, Harry Hurley man- 
ager, has secured the Western Washington 
agency for the Motor Equipment Company. 


Alex. E. Pastre, Ocean Parkway, Brook- 
lyn, who has sold Ramblers for some years, 
has been given the exclusive Brooklyn 
agency for these machines. 


The Chicago branch of the Matheson 
Motor Car Company has secured a loca- 
tion at 1321 Michigan avenue, where Paul 
Picard will soon have the 1907 models on 
exhibition. 


The firm of Bishop, McCormick & 
Bishop, of Brooklyn, which has recently 
built a garage on the corner of Halsey 
street, near Bedford avenue, will handle 
the Ford car in Brooklyn. 


The Rainier agency is the latest one estab- 
lished in. Pittsburg, Pa. W. J. Bieler is 
manager, and the headquarters are in a 
handsome storeroom at 507 Wood street. 
The car is a 35-40-horsepower touring car, 
with four cylinders, and sells for $4,250 or 
$5,500 with limousine body. 


The State Automobile Company is the 
latest concern in the Pittsbure, Pa., field. It 
will operate under a Pennsylvania charter, 
which was secured by the following incor- 
porators: Frank C. Metz, Frederick G. 
Haas, and Harry E. Urban. This was for- 
merly the Logan Automobile Company. 


The agency for the Dragon car for New 
York, Brooklyn, Long Island, Westchester 
and Staten Island has been placed in the 
hands of Bishop, McCormick & Bishop, 
Inc. (formerly Bishop & Son), and F. G. 
Carris will be sales manager. Salesrooms 
have been secured at 1667 Broadway, New 
York, but no garage will be maintained in 
New York: stock cars will be stored at the 
Majestic garage on Halsey street, near 
Bedford avenue, Brooklyn, which is run 
by Bishop, McCormick & Bishop, while 
demonstrating cars will be kept at con- 
venient garages in New York. An order 
has been placed for more than too Dragon 
cars.. In the Majestic garage all cars are 
kept in separate stalls and each car can be 
handled without being inconvenienced by 
other machines. 


PERSONAL TRADE MENTION. 


Thomas Henderson, vice-president of 
the Winton Motor Carriage Company, who 
went to England to study the automobile 
situation there, will return after the Olym- 
pia show, arriving in New York Dec. 8. 


H. P. Branstetter, of Chicago, will rep- 
resent the Dragon Automobile Company 
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in the Windy City. Mr. Branstetter is one 
of the old-time dealers, having started in 
when the business was in its infancy. 


H. A. Cummings, long connected with 
the Broadway Automobile Company, of 
Seattle, Wash., has severed his connection 
with that company to accept the position of 
sales manager of the recently organized 
Eureka Motor Company. 


J. B. Bartholomew, president of the Bar- 
tholomew Company, Peoria, IIl., sailed 
Tuesday last on the steamer Tennyson for 
Buenos Ayres, and will make an extensive 
trip through South America in the interest 
of the Glide cars, returning to this country 
in about three months. 


A. T. O’Connor, late assistant sales man- 
ager for the Oldsmobile Company in Lans- 
ing, Mich., has accepted a similar position 
with the Packard Motor Car Company of 
Detroit. His place on the Olds staff will 
be taken by Frederick G. Seitz, who was 
chief of the inspection department. 


RECENT INCORPORATIONS. 


Muncie Auto Parts Company, Indianapolis, 
Indiana; capital stock, $50,000. J. M. Mot- 
senbecker, president; Harry J. Hooke, sec- 
retary. 

Shoemaker Automobile Company, Free- 
port; capital, $1,000. Incorporators, Edward 


L. Evans, Charles Mundhenk and C. R. 
Courtney. 


Bayley-Willoughby Engine Company of 
Brooklyn; capital stock, $50,000. To manu- 
facture and sell internal-explosive engines 
and motors. Directors, George H. Bayley, 
John Y. Watson and William H. Hein, of 
Brookiyn. 


DEVICE FOR REMOVING VALVES. 


The removal of a valve is often a 
very unpleasant job, owing to the difficulty 
that accompanies the compression of the 
spring to remove the key that holds it in 
place. A tool that makes the job an easy 
one has been placed on the market by Alvin 
& Jackson, Monadnock building, Chicago. 
The accompanying illustration shows the 
tool in actual use. The forked member A 
is placed under the washer, if one is used, or 
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ALVIN & JACKSON’S VALVE REMOVER. 


in a coil of the spring itself, as at D. The 
thumbscrew B is screwed down through the 
opening over the valve, from which the cap 
has been removed, until the point comes 
against the valve C. Further screwing 
down compresses the spring D and permits 
the easy removal of the key E. To insert 


a valve the operation is reversed. Adjust- 
ment for a cylinder of any size can be easily 


made by means of the holes O O O O, 
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